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INSECT MISCELLANIES. 



SECTION 1. 

SENSES OF INSECTS. 



It was well said by the distinguished Danish natu- 
ralist, Fabricius, that '^ nothing in natural history is 
more abstruse and difficult than an accurate descrip- 
tion of the senses of animals*/' This inherent 
complexity of the subject appears to have induced 
Lehmann to undertake the investigation of the senses 
of insects f. He collected into a focus all that was 
known previous to his time, though he has added 
very little from his own observation ; but since that 
period much has been done by Marcel de Serres, 
Wollaston, Mi&ller, and others. 

The chief difficulty of the subject arises from the 
great physical differences which exist between ani- 
mals furnished with bones and warm blood, and 
insects that have neither, rendering all inference from 
analogy much less to be depended on than if the 
physical structure of each were similar. When we see 
an elephant, for example, use his trunk to lift a small 
piece of money from the ground, we cannot doubt 
but that he feels the coin as plainly as we should do 
in lifting it with the hand, and hence the inference 

* Nye SamliDg as det Danske, &c. ii. 375. 
t De Sensibus Extemis Insectoruin, p.l,4to., Gotttngse^ 1799, 

B 
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2 INSBGT MISCELLANIES. 

that the trunk of the elephant is an organ of touch 
follows of course. But when we see an ichneumon fly 
vibrating its long antennse before the entrance of a 
bee's nest, and sometimes even inserting one or both 
of them into the hole as if to explore its contents, we 
are not thence entitled to conclude that the antennae 
are organs of touch, for they may, with as much pro- 
bability, be inferred to be organs of hearing employed 
to listen to sounds produced by the inhabitant of 
the nest. It would also be too hasty, as it appears 
to us, to infer that flies, gnats, and moths, are en- 
dowed with eyes of very quick sight, because we find 
it difficult to approach them without putting them to 
flight; for the earth-worm (Lumhricus terrestris^ 
Linn*) will retreat with similar rapidity into its 
hole when the light of a candle is thrown upon it at 
night % though no anatomist has ever discovered its 
eyes, nor believes that it has any ; and the insects al- 
luded to may be warned of the approach of danger 
by smell, by hearing, or by touch from slight changes 
ia the currents of air, as probably as by sight. 
Analogy, it would thence appear, is very apt to mis- 
lead ; and as we have little else to go upon in the 
subject of the senses in insects, we can seldom as* 
certain the facts with minute accuracy, and must rest 
contented with probabilities and approximations to 
the truth. 

Respecting one point there can be no doubt,— 
namely, that an object must always be present in order 
to produce a sensation or feeling; light and colours 
being in this manner the objects of the sense of see- 
ing, and sound of the sense of hearing. In man the 
impression made by light upon the eye or by sound 
upon the ear passes along peculiar nerves to the 
brain* as the signal from a distant telegraph is 
communicated to a metropolis. In insects we may 
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suppose that such impressions upon the eye or the 
ear are only conveyed to the next nervous centre 
(ganglion^ since they possess no general brain simi- 
lar to ours, but a number of central points in different 
parts of the body where the adjacent nerves unite *. 
Whether, also, insects possess one set of nerves for 
feeling and another set for motion, as Mr. Charles 
Bell has recently discovered to be the case among 
larger animals, remains to be ascertained, though 
analogy would lead us to conclude that they must 
have something at least similar. Be this as it may, 
the most obvious mode in which we can discuss the 
subject before us, is to examine the structure of the 
organs, and the probable action of objeets upon these. 
It appears to be the most convenient order to begin 
with the Sense of Touch, and then to take up Ta«te» 
Smell, Hearing, and Vision, in ftucoessiou. 

* See Insect Traasformationsi pp. 400 and 130. 



92 

d by Google 



Chapter I. 

SENSE OF TOUCH. 

Though we may entertain considerable doubts of the 
accuracy of the poet*s observation, when he says the 
spider 

*' Lives in each thready and feeU along the line/' 
there can be no question that the legs of spiders pos- 
sess considerable powers of touch, so far as resistance 
is concerned ; for in constructing, and still more in 
repairing, their webs, they never advance a step with- 
out making sure of the strength of what has been 
already completed. They are not even always con- 
tent with pulling the threads for this purpose, but 
frequently let themselves down like a plummet from 
the thread whose strength they wish to try, and bob 
backwards and forwards with the whole weight of 
the body. But that the acuteness with which the 
motion of the threads is felt, when a fly is caught in 
the net, chiefly governs the motions of the spider in 
seizing it, we doubt for several reasons. Spiders, for 
example, are furnished with not less than six, though 
more commonly with eight, eyes of sparkling bril- 
liancy, and placed in a very prominent situation ; and 
these we should be apt to look upon as in part su- 
perfluous, were the sense of touch so exquisite as is 
generally believed. We have tried numerous experi- 
ments by moving and vibrating the lines of the webs 
of many species, so as to imitate as nearly as possible 
the entrapment of a fly ; but in no case have we 
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luc6eiMl^in bringing the spider to the spot, because, 
hs we inferred, her eyes always detected our attempted 
deception. But when a fly is held near a web and 
made to bU2, the spider in most cases will peep from 
her lurking^hole, to look whether it has not been 
caught in some of the tines or meshes not under her 
view, proving that the sense of hearing is as acute 
and useful in such cases as either Vision or touch. 
It appears, further, that a small spider ascertains by 
touch the superior strength of a blow-fly or a large 
syrphus which may chance to be caught in its web, 
hesitating long before venturing to attack it, and 
sometimes never venturing at all, — a circumstance 
we have oflen remarked, and we have frequently, be- 
sides, repeated the experiment of putting large flies 
in the webs of small spiders with similar results *. 

The stretching out of the legs of the long-bodied 
spider (Tetragnatha extensa, Latr.), when it places 
itself in the centre of its geometric web, appears to 
have given origin to the opinion under review : though 
it may be remarked that it does not spread its legs 
around so as to take cognizance of as many lines as 
possible, but, on the contrary, huddles them into a 
close bundle, more apparently with the view of mak- 
ing them appear motionless and lifeless than actively 
on the alert This view is still more strongly proved 
by the circumstance, that when this spider is not on 
its web watching for prey, but resting On a wall, or 
in the fold of a leaf, it stretches out its legs in the 
same manner. 

The long-legged house spider (Pholcus pkalan- 
giotdesy Walck.) may be referred to as giving more 
countenance to the opinion, because it not only Spins 
a very loose irregular web in the corners of wails, but 
keeps its legs spread about as if on purpose to fefel 
the more readily when any thing is caught. We 
* J. R. 
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may reknark, however; that both its sight and hear- 
ing seem to be still more acute than its touch, for its 
eyes are more than usually proftiinent and closely 
grouped, and the faintest hum of a gnat puts it on 
the alert It requires, indeed, no little agility to 
seize these, particularly the vibrating gnat (Chinmo^ 
mus motitator^ Fabr.), which we have olwerved to 
be its chief prey, as the slightest movement or the 
faintest noise puts these gnats to flight ; and hence 
we infer that the very long legs of this spider are 
intended more for pursuit than for feeling*. 




LoBg-legg:ed honM spidor (Pholeut phalangiotdes). 

It appears to us, that a much stronger proof of the 
acuteness of touch in spiders may be derived from 
the manner in which they construct their webs. They 
must use their eyes indeed, in planning their irame- 
wori(8 ; but they cannot be guided by sight in the 
details, for the spinneret, whence they draw their 
threads, being situated behind, they must depend in 
a great measure on the tact of this organ for the 
accuracy of their workmanship. The sdlt yielding 
consistency, and the papillary form of this wonderiiil 
organ, indeed, seems to indicate its being well adapted 
for an instrument of touch t* But the claws them- 

* J. R. f See Insect Aichitecture, page 336—8. 
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selves must also bave this sense in perfection ; for in 
making the various rays as well as the cross lines of 
a geometric net, the spider always guides the thread 
from the. spinneret by one o[ its hind claws, which 
it cannot possibly see with any one of its eyes, as 
diese are all placed forwards on the head. The ex- 
quisite workmanship of these webs, thus woven as it 
were in the dark, indicates that the sense of touch 
by which alone it can be accomplished must be pecu- 
liarly delicate. 

In the family of the harvest spiders (Phtdan- 
gifndas)^ which have only two eyes, and do not 
spin webs, the long legs are used not only to escape 
from enemies and pursue prey, but to explore, by 
touch, the objects among which they travel. That 
the very long legs of these insects are endowed with 
much nervous power, appears from their continuing to 
move for many hours after being accidentally detached 
from the body *, a circumstance which we have fre- 
quently witnessed with wonder, and which could not 
well occur if these creatures possessed a brain. On 
the other hand, most beetles, it is probable, and the 
various moths, make little use of their feet to explore 
the things around them. There are many other 
insects, however, which seem to have feet little less 
exquisitely formed, as organs of touch, than the 
human hand, if soflness and elasticity be taken as 
the standards of comparison. 

The insects to which we allude are those which 
live among grass and herbage, comprehending a few 
beetles (ChrysomdidtBy Sfc.)^ most two-winged flies 
(Diptera)^ and, if we mistake not, all the crickets and 
grasshoppers (GrylXidm, S^c) The foot of the com- 
mon fly has been shown by Sir Everard Home and 
Mr. Bauer to be admirably adapted for climbing upon 

* LatreiUe, Monographie des Faucheun/Hist. dea Fourmis, 
page37U 
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glass, eiren when the body h&ngs dawnwafds *, and 
it is also finely adapted, both as a brush and as a 
comb, for cleaning the body and wings t ; but it is 
no less fitted for being an organ of touchy from its 
softness and fie^tibility^ Amongst the locusts (Lo- 
custidm)^ however, this structure is more conspicuous 
from the greater size of the insects, the terminal por- 
tion of the foot being not only furnished with a move- 
able claw, but with two soft round palms> if we may 
call them so, which must greatly assist in feeling the 
nature of the surface over which the insect walks. 
£ven in insects of smaller size, as the musk beetle 
{Cerambyx odoratw, Db Gber), and the catch- weed 



b Cakch«weed beetle {Ttmarcha tenebricota), 

* See Insect Tran&formattons^ p. 390-1. It is right to mention 
that a paper has been recently read at the Linnssan Society, in 
which the principle of suction, bv which the fly is said to hold 
on against gravity, is disproved. See Taylor's Philosophical 
Magazine. 

f J. Rennie, in Journal of Royal Institution, for Oct. 1830. 
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beetle (Timarcha tenehricomj Meoerls), this struc- 
ture of the feet is irery obvious without the aid of a 
glass, which is required in observing the palms of the 
two-winged flies {Dipierd). 

In some other beetles, again, whose homy covering 
(Would seem to preclude them from possessing the 
means of touch over the surface of their body like the 
softer animals, and which even have their legs equally 
horny and stiff, we may observe, that a beautiful pro- 
vision is made for the sense of touch in a long, many- 
jointed, flexible claw at the termination of the foot. 
This is particularly remarkable in the common dung 
beetle {Geotrupes stercorarius), in which the flexibi- 
lity and easy motion of the jointed claw contrasts 
strikingly with the apparently awkward stifihess of 
the other joints, and indeed of the whole body. 

According to the greater number of naturalists, 
however, the two chief organs of touch in insects are 
the antennae and ]palpi> both of which have been in 
popular language termed feelers. Latreille calls the 
palpi emieimules*. Leaving the antennae to be dis- 
cussed in our chapter on Hearing, we shall only 
at present attend to the palpi, which are usually 
four in number. These organs are small and gene- 
rally cylindrical, consisting of from one to six joints, 
one palpus being implanted in each of the two lower 
jaws, and the remaining two being attached to the 
lower lip, as exhibited in p. 43, fig. a. The former, 
or upper pair, are, in most cases, a joint longer 
than the. under, so as that they may all four, when 
bent down, reach to the ground at the same time. 
They are most commonly smooth, and end in a soflish 
point ; but in some cases they are covered with hair 
{Copris^ Cicindda^ 4r<?.)« The only organs, in the 
higher animals, which seem analogous to these, are the 
whiskers (Vihrusai) in the cat,' the seal, and the nighl- 
• R^e Animal^ iv; 30 1, edit. 1829«. 
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jar (NffHchelidon Europmm^ Rbknis), and the ap« 
penda^s at the lipi of the cod^tiBh {Ghadtu morhua)^ 
the surnduUel {Mtdlus barbatus)^ and some others. 
This want of analogous organs in other animals of 
course renders our mvesttgation of the use of the 
palpi in insects much more difficult. 



a The fotir palpi, or aiitennaks. 

Bonsdorf^ in his singular tract upon the use of 
the palpi, endeavours to show that they are orgai^ 
-of smdl ^ ; Knoch imagined that ^e upper pair were 
« D« Fabfi et Usu Pulpotum inlDsectis. 
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for Bmelling) and the lower pair for iaating ; while 
Lehmann says, that " whoever undertakes to deny 
that they are organs of toueh, proves thereby that he 
has not observed living insects*." Cuviert and Du** 
merit { express a similar opinion, supported chiefly by 
the observation, that most insects, when they walk^ 
apply their palpi incessantly, or very often, to the 
surface upon which they are moving ; while spiders 
sometimes employ them as legs, and scorpions as 
hands. They are always put in great activity when 
the insect is feeding. 

To us the most probable opinion appears to be, * 
that the palpi may be used somewhat in the same 
way as we employ our lips and tongue, both as in- 
struments of touch and of taste ; their situation near 
the mouth suggesting this, though they are otherwise 
little analogous in site or structure. This opinu>n is 
supported by the consideration that one of the chief 
employments of insects being the search after food, 
they are thence led to apply their palpi incessantly 
for its discovery, and also for ascertaining its capa- 
bility of being consumed, should the discovery be 
originally made by means of smell. In this respect 
insects act much in the same manner as the human 
in&nt. Every body must have remarked, that a 
young child carries every thing to its mouth, whether 
it be hungry or not, and the only design of this 
seems to be the examination of the object. We may 
often, indeed, see a child pressing its gums with 
whatever comes in its way, to allay the uneasy sen* 
sations occasioned by the protruding teeth ; but even 
when this is not the case, it carefully tries every 
thing both with the mouth and with the hands, hold- 
ing the object at different distances from the eye, 

* De Sensibus Externis, page 38, 
ir.ii.f— 



t Anatomie Com par. ii. 670. 
{ Consid^r&tioQS g^o^ntlesy p. 9. 
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and grasping it in various directions and positions. 
In a word, instead of being, as most people suppose, 
engaged in an idle and unprofitable amusement, the 
infant is employed in eager study and examination, 
in order to learn the effects of the qualities of objects 
upon its senses. The insects, on the other hand, are 
too short-lived to require the same multifarious know- 
ledge of hardness, softness, distance, and form, and 
hence they only employ their palpi in examining 
what may be proper or improper for food. 

An important organ of touch in insects, as it 
appears to us, has been altogether overlooked by 
naturalists. We refer to the surface of the wings, 
minutely furnished, as they appear to be, with nerves 
for this express purpose. It must be this, indeed, 
which, in a great measure, serves to direct their 
flight, as the Ibcus of their eyes appears, according 
to our ideas of senses, to be too short for this pur- 
pose. We have elsewhere remarked, that the marsh 
fritillary butterfly {MUittea Artemis^ Ocus£NH.) 
seldom flies beyond the field in which it is pro- 
duced*; but this is not so remarkable in insects 
of slow and heavy flight, and in a field hedged in, 
as in thosie of rapid flight and restless disposition, 
in the open countiy. We remarked, for several weeks, 
near St Adresse, in Normandy, a very limited spot, 
close by the sea, to be daily frequented by about half a 
dozen of the clouded yellow butterfly {Colias Edusa^ 
Stephens), which seemed to make a regular circuit, 
and return again, altogether independent of the direc- 
tion of the wind, against which they often made way. 
Now, as they often rose to so considerable a height 
that they must have lost sight of the ground, we con- 
clude that. they guided their flight more by the weight 
of the superincumbent air than by the direction of 
the wind — ah inference rendered more probable by 
* See Chapter oq Migrationi. 
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their, never being* seen on the heights which there 
lise steeply from the shore *• 



a Clouded yellow batterfly (Coliiu Eduio), male. 
h Pale-clouded batterfly (Coliat Hyale)^ female. 

It is, probably, in part through the information de- 
rived from the varied impression of air on the wings 
that bees can return so unerringly to their hives ; and 
hence the reason of their flying in curves and circles 
both when they depart and return, a circumstance 

•J.B, 

c 
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wfaieh Huber iiioi:« particularly lemarked in the queen**' 
bee, when she left the hive for ^e purpose of pairing. 
Carrier pigeons, we have also remarked, employ the 
same circular mode of flight, both in departing from 
an unknown station and in arriving at their home 
from a distance. 

These facts are strikingly illustrated by the extra- 
ordinary delicacy of touch possessed by bats, which 
made Spallanzani conceive that they had i^ peculiar 
sense distinct from any found in other animals; 
and, to satisfy himself upon this point, he performed 
many cruel experiments. He found that bats, when 
blindfolded, and even when their eyes are destroyed 
altogether and leather glued over the sockets,, can 
fly nearly as well as before, and can avoid In their 
flight the smallest threads and other objects hung 
up to interrupt them, ^ey can even dart through a 
hole in a net or curtain, large enough only to admit 
their passage, and that without previous examination* 
They can likewise thread the mazes of a cavern, 
without hurting themselves on the walls, and go 
directly to their nest-holes« When Spallanzani de- 
stroyed the ears and nostfils, as well as the eyes, of 
bats, he found that they could direct their flight 
equally well. 

The correctness of these statements was verified 
by Professor Jurine, of Geneva, and by Sir A. Carlisle, 
who repeated the experiments ; but it was Cuvier, if 
we mistake not, who first gave a plausible explanation 
of them. He considers the wing of the bat analogous 
to the hand, with the fingers very much elongated, 
and united by membrane; and as it is not only of 
great extent, compared with the body, but is one 
continued tissue of exquisitely sensible nerves, co* 
vered with a fine skin, furrowed like that on the 
human fingers, the delicacy of its toueh is by no 
means marvellous. If this be correct, the blinded 
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'tet is guided wholly hf the impression of the air on 
its wing^ : and yet we have obserred bats,, confined 
in a house, beat themselTes against the windows, as 
wild birds and bees will do, though never against the 
trails*. Man has the same means of knowledge in n 
slight degree : for it is easy in the dark to say when 
one approaches a walU by the impression of the air 
on tho face. The faeulty in the bat of perceiving, 
and being able to avoid such obstructions, is b, pro- 
vision of creative wisdom well worthy of our notice, 
as the oreatitfe, always flying in the twilight and iti 
the niight, eould not well depend on its eyes in avoid- 
ing objects during its rapid flight ill pursuit of noc- 
turnal moths. Moths, and most night-flying insects, 
possess this ^ulty in an inferior degree. Beetles, 
•indeed, seem to be deiieient either in the power of 
perceiving objects or of avoiding them, as they often, 
during the twiliffht, dash against the traveller, (from 
which originated the proverb of ^* blind as a beetle *'); 
but we have never observed any of the night moths 
thus deceived. 

The ^llng of the various degrees of temperature, 
whether hot or cold, is so diflerent from the Qther per- 
ceptions of toudi, that some baturalists, amoug whom 
are Darwin and Fleming, refer it to a peculiar sense. 
As insects appear to be extremely susceptible of 
varying temperature, we must not pass it over with- 
out notice. Dt* Flemkig distinguishes what he terms 
the sense erf* heat from touch by its not requiring,, like 
the latter* any muscular eflbrt for its exercise t« That 
there are peculiar nerves in various parts of the skin 
appropriated to the p^ception of heat. Dr. Darwin 
thinks is proved by the heat of a furnace giving no 
pain to the nerve of th^ eye^ while it scorches and 
pains tha parts adjacent Warm water, again, or warm 
• J. R. t Pl^ilosdphy of Zoology, i. 171. 
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oil, when poured into the ear, gives no pain to the 
nerves of hearing, and its warmth is not. even per- 
ceived by them, though it may be hot enough to scald 
the external orifice. He evidently does not, in this, 
make any account of these nerves being deep-seated. 

Whether these facts, and othel^ of a similar kind, 
are sufficient to authorise us to consider the sense of 
heat distinct from that of touch, we shall not here 
stop to determine, but content ourselves with men- 
tioning a few circumstances upon the subject, derived 
from the observation of insects. Ants, for example, 
are so delicately sensible of cold, that the finest day 
will not tempt them to place their eggs, or pupae, at 
, the top of the nest, should the air be chill ; and it was 
remarked so long ago as the time of Pliny, that, pre- 
viously to bad weather, they are all in a bustle to se- 
cure their eggs, forewarned, no doubt, by the percep- 
tion of an altered temperature. In the interesting 
proceedings of bees when swarming, as we shall 
.aflerwards see, temperature, it would appear, is of the 
utmost importance, so much so that Huber ascribes 
to increased heat, arising firom the agitation of bees 
in a hive, the immediate cause of a body of emigrants 
leaving the parent hive* ; and even on ordinary occa- 
.sions the working bees, while collecting honey in the 
fields, are so feverishly afraid of bad weather, that a 
-single cloud passing over the. sun will cause them to 
make a precipitate retreat homewards. 

The only analogous circumstance which we recol- 
lect as occurring in man with regard to the foresight of 
bad weather, is found in the wandering pains in the 
limbs experienced by persons subject to gout or rheu- 
matism, which are felt so distinctly, some time before 
rain or increased cold, as to enable the patients to 
predict a change with the utmost certainty ; and we 
* Huber oa Bees,.p. 184. 
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doubt not that ft is from some such feeling that ants« 
bees, and other inseets, are observed to provide for h 
coming ohange^ 

According to Brez> his friend D'IsJonval observed 
spiders to have so good a knowledge of the weather 
that when it was wet and trindy thev spun only very 
short lines ; ^* but when a spider spins a long thread 
•there is a certainty of fine weather for at least ten or 
twelve days afterwards*/* *• Without going the 
length/' says Kirby, ** of deeming this important 
enough to regulate the march of armies or the sailing 
of fleets, or of proposing that the first appearance of 
these barometrical spiders in spring should be an- 
nounced by the sound of trumpet, I have reason to 
suppose, fh>m my own observations, that his state- 
ments are in the main accurate, and that a very good 
idea of the weather maybe formed from attending to 
these insects t**' 

This theory, as it appears to us, may be supported 
so fkr as the winds are concerned at the time the 
frame- work of the web is constructed, but not far- 
then This framework) being the most difficult part 
of the structure, is always taken much care of^ 
and strengthened from time to time with additional 
lines; so that^ when not accidentally broken, it 
may last for many days, and serve for the basis of 
many successive nets destroyed by entrapped in- 
sects, or other causes. In such cases, it is not of 
course varied to suit the varying weather. The 
longest line of frame-work we remember to have 
8een» was that of the orange spider (Aranea auran- 
tia^ OLiviEa)j which was thrown fVom the branch of 
an elm on the Boulevard du Mont Farnasse at Paris, 
a distance of four or five vards, and fixed to the 
ground. The spot being sneltered by the adjacent 
trees, it would appear that the spider could not othef- 

* Flore des Insectophiles, Notes suppl. p. 134. f Intr. i. 420. 
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wise form a base liae than by dropping itself down 
from the branch ; but, unfortunately for the theory, a 
high wind, accompanied by rain, set in within a few 
hours after we had observed the web, which must have 
been rent by the first blast. In the case of a long^ 
bodied spider (Tetragnatka «<r^en9a), whose proceed- 
ings we watched every day for more than a month in 
a garden at Lee, the base line of the web was uni- 
formly placed between two posts, about five feet high, 
so long as the wind was either north or south, the 
direction in which they stood ; and of course the line 
was always of the same length, whether the wind was 
light or boisterous. From the line lying across the 
garden path, it was broken every day and renewed at 
night. When the wind changed to east or west, how- 
ever, there being no elevated object quite near to 
which to attach the base line, it was floated in a slop- 
ing direction till it fixed on some of the plants in the 
flower borders, and in that case was often more than 
thrice its former length, whether it was calm or not. 
The only probable reason of these base lines being 
short in windy weather is, that the floating line is 
carried more rapidly to an adjacent object, and when 
that object is distant, the spider by repeated trials 
finds that it cannot stand against the storm, and, as 
in all other cases of insufficient strength^ it is broken 
by her and abandoned. We have never observed 
anything, in a long acquaintance with spiders, to 
indicate that they have any other knowledge of the 
weather than this*. 

One circumstance in the economy of spiders, con- 
nected with this subject, we may mention as curious. 
It is well known that the whole tribe are, essentially, 
night insects, though we might imagine they would 
be more successful in their captures during the day, 
when more insects are abroad and on the alert It 
* J.R. 
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'Would not, indeed, be then so easy to secure a fly, 
when animated with the enlivening influence of the 
sunshine, and the web would stand the chance of 
more frequent and extensive breaches. But be the 
causes what they may, spiders most usually hunt in 
the night ; and, as we have remarked, also in the 
day, during cloudy weather ; for during bright sun- 
shine, it is rare to see one making or mending a 
web*. Whether this singularity arises from the effect 



Red QBderwiiig iCatocaia Ntg^ta). 
* J.R. 
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.produced by moist aip on their organs of toUoli, or 
whether it arises from the diminution of light upon 
their eyes, we cannot tell. 

That it is not the quantity of light alone which 
regulates the morements of many insects by day .or 
by night) appears from several facts. Some insects, 
for example* appiear only during particular hours of 
the day^ though the light before and after is much 
the same. We hare thus observed that the clouded 
yellow butterfly (ColiasEdusa) does not fly before ten, 
and goes to rest soon after four o'clock*. The red 
underwing moth (Catoocda Nupta^ Schrank), agdn, 
has always been observed only about six or seven 
o'clock in the morning, and never at any other time. 

Some of the Smaller beetles {Hoplim) are only to 
be observed swarming before noon» when they all 
disappealrf ; as do most of the gnats, after dancing 
for an hour or two at sunset. That these movements 
are rather periodical than depending on either the de- 
gree of light or heat, is rendered probable by close 
analogies derived from plants. The Star of Bethle- 
hem {Omithogalum umbettatufn)^ ibr example, ex- 
pands its flowers about eleven, and closes them at 
three in the aflernoon, displaying its beauties about 
two hours less than the clouded yellow butterfly. 
The goats* beard (Tragopogon pratensis) is still more 
remarkable from closing its petals at mid-day, and 
hence its provincial name of 6o-to-bed*at-noon. That 
light, however, is one of the most common agents 
of these changes appears from the ingenious experi- 
ments of DecandoUe, made at the Jardin des Plantes 
in an underground cellar, illuminated by lamps giving 
a light equal to flfty-fbur ordinary wax candles. By 
lighting these lamps he was able to produce the 
opening of the flowers of the Star of Bethlehem at 
pleasure, and also of thd sea chamomile {AnthemU 
• J. R. t JiUiD. Trans, v. 256. 
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maritimd), which, keeps its flowers closely shut in the 
night ; but he could produce no artificial effect with the 
strongest light upon several species of wood sorrel 
{Oxcdis stricta and Oxalii incamatd), whose flowers 
and leaves are both folded, up at night. With .the 
sensitive plant (Mimosa pudicd) agun he succeeded 
in so completely changing the hour of closure, .that 
on the third day from being placed in the lighted 
cellar, it began to fold its leaves in the morning and 
open them in the evening*. 

Insects are also peculiarly sensible to electric 
changes in the atmosphere, though we do not find 
facts sufficient to bear out all the speculations of 
M. D'Isjonval upon this subject. Kirby and Spence 
tell us, that *'when the atmosphere is in a highly 
electrified state', and a tempest is approaching, insects 
are usually most abundant .in the air, especially 
towards the evening ; and many species may then be 
taken which are not at other times to be. met with : 
but before the storm comes on, all disappear, and 
you will scarcely see a single individual upon the 
wing." They conjecture, that the organs destined for 
perceiving these electric changes are the antennae, 
particularly those furnished with a lateral bristle, and 
the plumose and pectinated ones, from this form 
seeming to be calcidated to act on the electricity and 
moisture of the Atmosphere, ** which, in certain states 
and proportions, may certainly indicate the approach 
of a tempest, or of showers, or a rainy season, and 
may so sdOfect these organs as to enable the insect to 
make a sure prognostic of any approaching change ; 
and we know no other organ that is so likely to have 
this power t." 

This conjecture is, no doubt, ingenious, though 
there is no plausible circumstance to support it besides 

* Medical Review, vol* vi. 
t Intr. iv. 246. 
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the p^culiat forms of the antennae. We ehoUld be 
more disposed to refer to the hairs with which the 
bodies of most insects are beset, and which, from the 
analogy of quadrupeds, may be presumed to be acted 
on by atmospherical electricity. Tt)is is rendered 
more probable from the feelings which most persons 
experience during a Uiunder-storm, Which cannot be 
referred to any drcumsoribcd organ as light is to the 
eye, but to a certain vague sensation of nervous 
languor or uneasiness diffused through the body. 
Bees, it may be remailud, which exhibit the most 
acute feelings of ekotrio ofaanges, are among the 
most hairy of all inseets^ while their thick bent 
antennfiB do not correspond to those whieh Kirby 
deems best adapted for detecting electrioityi It is 
but right to state« however^ that it is added by the 
author-^" upon this head I wish to make no positive 
assertion, I only suggest the probability of the 
opinion*." 

• Ittkr. Iv. 249. 
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Chapter II. 

TASTB IN tNBSOtS* 

It has been concluded by sevenil naturalists that birds 
are destitute of the faculty of taste, because the tongue 
of some is in part formed of bone or gristle, and in 
all is rigid and dry, particularly in birds which feed 
on grain ^. By the same mode of inference we might 
be led to decide that insects are also without taste, 
because the organs in them, which appear analogous 
to the tongue and palate, are, in many oases, dry 
and horny. - But) unfortunately for these conjeo 
tures, the habits of the animals demonstrate that 
they are endowed with this sense, in many cases, 
in as great perfection as the theorists themselves. 
WithoY^^ taste, indeed, no animal could continue its 
existence; and, consequently, it is indispensable to 
all organized beings, though its peculiarities cannot 
always be traced to the structure or form of the 
6rgans. In cattle, and animals which feed on green 
herbs, the tongue is both large and studded with 
large tasters (PapilliS)^ abundantly moistened with 
saliva, and also, as Blumenbach discovered, with a 
peculiar mucus t* In herbivorous animals this is 
more necessary than in those which feed upon flesh ; 
for the variety of herbs is so great, and they often 
grow so promiscuously together, that, had cattle not an 
acQteness and nicety of taste in distinguishing, they 
might frequently be poisoned. This, however, rarely 
* MoDta^, Ofnitb. Bict.^ latr. 
f Specimen Hist. Natop.4,A6. 4to. Gotciagn^ IBIS* 
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happens, for (with a few exceptions, such as the pro- 
pensity of some quadrupeds to crop the young shoots 
of the yew,) nothing will induce them to eat any 
plant which is not their natural food ; and we have 
frequently remarked that when cut herbage was given 
to domestic animals they would toss aside the species 
they did not like, and even reject them when they 
accidentally got into their mouths with others. Grass 
is very commonly eaten by them all; but of other 
plants, the horse, the cow, the sheep, the goat, and 
the hog make each their favourite selections, — the 
goat, for example, feeding greedily on the water^ 
hemlock {Cicuta virosa), which is a deadly poison 
to cows *. 

Insects, it would appear, are; still nicer than cattle 
in their selection of food, and of course in the 
acuteness of their taste. The caterpillar of the antler 
moth {Chanem graminisy Stephens), though it 
feeds on a variety, of grasses, and sometimes com- 
mits such ravages in the meadows of Sweden as to 
endanger the lives of the cattle for want of food, does 
not touch the fox-tail grass (Alopecurus) ; yet to us 
the leaves of this grass taste little, if anything, difierent 
from some of those which it so greedily devours. 
The caterpillar of the ringlet-butterfly {Hipparchia 
Hyperanthusy Fa.br.), ' again, feeds only on one spe- 
cies of grass, the > annual poa (Poa anntui)^ while 
the -caterpillar of the gate-keeper (H, VampkUus) 
confines itself to i the dog's-tail grass (fiynosurvs 
cridatus) t. 

De Geer remarked that a sort of caterpillar, found 
indifferently on the poplar and the sallow, would only 
eat the leaves of the sort of tree on which it was 
hatched ; for those hatched on the poplar would ra- 

* See Linuseus, Lachesis Lapponica ; Horticultural Journ. 
p. 242 ; and Insect Transformations, p. 78. 
f Stewart's £lem«ots, U. 131—69. 
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The uinaal poa grass. with the ridglet batterfly (^Btpparchialli/peranthus). 
a, upper side ; 5, onder side. 

ther die of hunger than touch the leaves of the sallow, 
and vice--ver8a *, We have observed a delicacy of taste 
still more remarkable m the caterpillar of the small 
ermine moth (YpoTiomeiUa padelldy-f. By far the 
most .striking fact, however, connected with this 
seeming fastidiousness occurs among insects which 

* Memoires, i, 319, 
f See Insect Traasformatious^ p. 205. 

D 
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suck the blood of larger animals ; though we do not 
recollect that what we refer to has been noticed by 
naturalists. Our attei^tion was directed to the cir- 
cumstance many years ago in Scotland, where the 
midge (CtUicaidea puncUda^ JjKTJu)^ a very small 
kind of gnat, was so very troublesome to a party of 
hay-makers, thai it was with difficulty they could 
continue their work ; yety notwithstanding the gene- 
ral attack made by the insects wherever they could 
find a spot of uncovered skin, one individual among 
the hay-makers was never touched, while the skin of 
hia eompanions was covered with bites as if scourged 
with nettles. It was evident^ therefore, that the 
midges, though otherwise apparently indiscriminate 
in their attacks, did not relish the YAood of this in- 
dividual, from some unknown peculiarity of constitu- 
tion or of disease*. The midge is not so trouble- 
some in the neighbourhood of London as the gnat. 
Derham says, '^ these gnats are greedy bloodsuckers, 
aiid very troublesome where numerous, as they are 
in some places near the Thames, particularly in the 
breach waters that have lately fiallen near us in the 
parish of Dagenham, where I found them so vexa- 
tious that I was glad to get out of these marshes: 
yea, I have seen horses so stung witli them, that they 
have had drops of blood all over their bodies where 
they were wounded by them. Among us in Essex 
they are called NidiotsliJ* 

A similar selection of individuals even of the same 
species is very remarkable in the ox-breeze fly (flypo^ 
derma Bovis^ Latr.), which always prefers young 
cattle of two or three years old, and avoids old cattle 
in depositing its eggs, as if aware that her progeny 
would find it harder to penetrate an old, tough hide, 

* J. R. 

t Pbysico-Theology, fiook iv. c. 11, No. u« See also Moaffet, 
Theatr. Insect, xiii« 80. 
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while they wv^uld likewise fere worse after they had 
cfiected a lodgment * ; but whether this selection is 
made through the medium of taste, smell, touch, or 
vision, we hare no means of ascertaining* 

The midge, however, is by no means peculiar in 
its apparent capriciousness of taste ; for the same 
preference and antipathy is exhibited by most of the 
other blood-sucking insects. Of two individuals, for 
example, who had been together for a whole day 
on a nutting expedition, and who slept in the same 
bed-chamber, next monung one was covered all over 
with red blotches from the attacks of the harvest- 
bug (^Leptus atUumrudii, Lat&.)» while the other 
was quite untouched t* Stewart says that this mite 
chiefly attacks women and children {. 



HirfMt-bng (^Leptrnt avtmimalis), greatly magnified. 

A'spe6ies of this family (Acarina)^ probably the 
red tick (Pedieulnt ooccineiu, Sgopoli), or a mite 
{Leptus Pludangii), described by De Geer, appears 
to be much more indiscriminate in its tastes; fbr 

* Iniect Atchlteclure, page 4 12. 
t i> R. I Elements^ ii.da4» 
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during the summer of 1830 we found it at Havre de 
Grace, infesting insects of the most different families. 
It particularly abounded on the marbled butterfly {Hip- 
parchia Gald^kea, Leach), so that many of them 
were scarcely able to fly from the exhaustion caused by 
these little blood-suckers ; and so pertinaciously did 
they retain their hold, that several of them now ad- 
here to the specimens of the butterfly in our cabinet 



Marbled battorfly CHipparehia Qala^ea) uid caterpUlftT. 

What was most remarkable, although the ringlet 
butterfly (/f . Hyperanthus) was plentiful at the same 
time, and is similar in food and habits, not one of 
the parasites was found on some hundreds which we 
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the more strange, that several dragou flies (IMellu* 
Um^ Mao Lait) were fbimd as much mfe$ted with 
them as the marbled butterfly. We also more than 
once found them on field crickets* aDts» and beetles, 
sod oaee on a hanrest spider {PhiUanpum OpUio)*. 
Another species {Oamanu CoteoptrmortMh Fabr«) 
indiscrimioateiy infests the common dung'-beetle and 
the hiunblft'faee {BonJnu terreHru)^ so bA ofien to 
destroy them; a idccumstanoe which, from its fre- 
quent oocurxence, may hare caught the observation of 
persona who otherwise pay little attention to insects. 
The parasite which thus. in£ests the bee and the 
duagwboetky however, is not so pertinacious in ad- 
hering to its victim as those which died of hunger 
laUier titan quit our butterfly specimens* The bee 
mite, on the contrary, though not very easily dislodged 
while the insect is alive, immediately scampers ofi^ as 
soon aa it dies« and even long before, when it becomes 
sickly from the irritatum of the numbers by which it 
is infested, as we have often witnessed by confining 
insects thus attacked. Whether this arises from their 
finding it more difficult to penetrate the skin^ or from 
thmr not relishing the diseased fluids, we cannot tell. 
That the latter is the more probable reason, appears 
fiom another curious fact connected with our im- 
mediate subject, namely, that fleas and other para- 
sitic insects never infest a person who is near death ; 
and so firequently has this been observed, that it 
has become one of the popular signs of approach- 
ing dissolution. This b in all probability caused by 
the aitemtion in the state of the fluids immediately 
under the skhi, either in quality or quantity. It must 
be upon the same principle that women and children 
are always more infested with the bed-bug (Cimex 
lectularius) and other parasitic insects, than old men^, 
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whose subcutaneous fliiids are scanty^ and their- skin, 
in consequence, more rigid and dry. 

That insects correct Uieir sense of smell by means 
of taste appears from- numerous observations. Leh- 
mann, for example, tells us, that being taken ill while 
he was eagerly studying the senses of insects, and 
was using a bitter decoction of wormwood, he ob- 
served a fly (Mttsca domesiica) pounce upon a bit of 
sugar which had been accidentally moistened with the 
medicine. It began to suck the sugar, but upon 
tasting the bitter it instantly flelnr off to a contiguous 
•vase, and endeavoured to reject the nauseous drug*. 
It is in a similar way that flies, when they become 
troublesome in apartments by- their great numbers, 
are lured to their destruction by poisoned waters 
sweetened with honey or sugar. Corrosive suUimate 
(Perchlofide of Mercury) and king's yellow {Sesqui 
Sulphuret of Arsenic) are the poisons most usufdly 
employed for this purpose; and we cannot too 
strongly warn our readers that it is dangerous to 
leave them in the way of children, or even to have 
any sort of food near upon which the poisoned flies 
may alight. Infusion of quassia, however, is equally 
effectual, and quite safe. The fact of the flies sucking 
up the poisoned water at all, may be adduciedto prove 
that the flies are destitute of taste, in the same way 
as it may be said that birds or fishes who poison 
themselves with food drugged with nux vomica do 
not taste what they are eating; but the argument will 
not apply, for the taste of the poison is artfully dis- 
guised, and it might as justly be argued that Majen- 
die*s maid-servant was destitute of taste when she 
poisoned herself with prussic acid, deceived by its fine 
nutty flavour into the notion that it was something 
very nicef* 

* De Seosibus Externis, p. 36. 
^ t See iDsect TransformatioDs, p. 77, ] 
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As tbe goat relishes the tdste of the pknsonous 
water-hemlock, so our soil-billed birds will also feed 
on poisonous berries. We hav^ not heard of any 
bad consequences to those who eat goat's flesh, 
nor to the Italian amateurs of becarficos, though the 
latter have been partly fattened on the deleterious 
berries of the laurel or the nightshade ; but in Ame- 
rica, birds eaten after they have fed on the fruit of 
.the kalmia are reported to have produced fatal con- 
sequences *. The flowers of the latter plant also, 
and several others ranked as virulent poisons, are 
irequently robbed of their honey by bees, whose taste 
does not seem to intimate the existence of any dele- 
terious quality, no more than does the taste of people 
who afterwards partake of such honey to their cost. 
It is not mentioned, indeed, that this honey, so fatal 
to man, is at all injurious to the bees by which it 
is collected ; though Dr. Darwin tells us, that the 
bees are well aware of the sorts of honey which 
would injure themselves, and will not therefore touch 
itf. 

^* Perhaps," says the elder Huber, ** the sense of 
taste is the least peifect of those enjoyed by bees ; 
fw, contrary to the received opinion, they display 
little choice in collecting honey ; nor do they testify 
greater nicety in the quality of their water, for the 
most corrupted marshes and ditches seem to be pre- 
ferred to the most limpid streams, nay, even to dew 
itself. Nothing, therefore, is more unequal than 
the quality of honey, the produce of one district dif- 
fering from another, and the honey of spring being 
unlike that of autumn ; while even the contents of 
one hive do not always resemble those of the one 
which is contiguous. But though bees are thus not 

* See Dr. Schumacher's Cases in Anderson's Jourxu ill. 456. 
t Temple of Nature. 
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very choice )« their nutriment, and are by no means 
delicate in regard to the quitUty. of honey, they ate 
far from being indifferent with regard to quantity. 
They «Qen discovert end consequently frequent the 
places where otpat is to be founds and they quit their 
hive much legs in regard to the fineneaa or tempera- 
tare of theWeather* than according to their proapeets 
of a plentiful or a scanty collection. When the lime- 
tree and black^thom bl<)S8oiD» they brave the rain, 
departing before aun-ruse, and returning later than 
ordinary ; but this activity soon relaxea : when the 
flowers begin to fade, and when the scythe has cut 
down the fields of clover, the bees are seldom tempted 
to go from thdr home by the most brilliant sun* 
shine*." 

With respect to poisonous honey, the earliest 
notice of it we have met with is given by Xenophon, 
who tells us that, during the memorable retreat of 
the ten thousand Greeks from Persia, the soldiers, 
on coming to a place near Trebizonde, where there 
was a great number of bee-hives, sucked some of 
the combs, and in consequence became intoxicated, 
and were seised with a virulent cholera morbus f. 
Toumefort, the celebrated French botanist, when in 
the vicinity of Trebizonde, was anxious to ascertain 
the facts mentioned by Xenophon, and obtained good 
reason to be satisfied with his inquiries. He eon- 
eluded that the poiaonous honey is collected ftom a 
flowering sivub, abundant in that neighbourhood, 
Uie very odour of whose blossoms, smelling like 
honeysuckle, produce intoxicating efSbcts |. It is not 
very clear, from his description, whether it is the rcae- 
laurd (Rhododendron pontieum) or the yellow 

* Huber on Bees, page 258. 

t Mcmofabilia. 

J Voyage du liBvant 5 4to, Pwis, 1717. 
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Rose-Ianrel {Rhododendron ponticmn), 

azalea (Azalea poniica)^ both of which are poison- 
ous and indigenous in Asia Minor. Father Lam- 
berti also found the same plants and poisonous 
honey in Mingrelia*. 

During the autumn and winter of 1790, the honey 
collected near Philadelphia was found to be so fatally 
deleterious to those who partook of it, that it attracted 
the attention of the American Government, and a 
minute inquiry was ordered to be instituted. The 
result was, that the poisonous honey was traced to 
the flowers of the Kalmia latifolia. Dr. Barton 
* Mission to Miogrelia, in Thevenot*s Collection. 
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Yellow azalea {Azalea ponHca), 

enumerates several other species of Kalmla^ Acaleft, 
Rhododendron, and Andromeda, which produce poi- 
sonous honey that proves injurious to dogs, as was 
ascertained by experiment Upon man it produces 
vertigo, dimness of sight, delirium, ebriety, pain in 
the stomach and bowels, convulsions, profuse perspi- 
ration, ibaming at the mouth, vomiting, purging, and 
sometimes temporary palsy of the limbs, though it 
seldom proves fatal *. Recently, however, two per- 
sons at New York are said to have lost their lives by 
eating wild honey, supposed to have been collected 
* Barton, iu Amer. Fhil. Trans. 
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from tile flowerd of the dwaif IftUj^l, which ftbOQnds 
in the American woods*. 

"It may seem," says MdufPet, '*to be nol so much 
to Dame Nature s brniodr, that she should bring forth 
a thing so desired Of all men, as honey is, and so 
oidinarfly (o temper it with poyson. Nay, but in so 
doing i^he did not amiss, so to permit it to be ; that 
she might thereby malce men ihore cautious and lesse 
greedy, and to excite them not only to use that which 
shonld be wholesome, but to seek out for antidotes 
against the unwholesomeness of it : and for that 
cause she hath hedged the rose about with prickles, 
given bees a sting, hath infected the sage with toad* 
spittle, and mixed poyson (and that very deadly too) 
with honey, sugar, and manna.** 

The remarks of Dr. Evans, upon the probability 
of our British honey being pcrisoned, are worthy of 
attention. ** As most of the plants," he says, •* enu- 
merated as producing poisonous honey, are now in- 
troduced into our gardens, and the thorn apple 
(Daiura stramonium) has long become perfectly 
naturalised, they might be supposed to injure the 
British honey. Most probably, however, their pro- 
portion to the whole flowers in bloom is too small to 
produce any such inconvenience ; whereas, on their 
native continent, they exclusively cover whole tracts 
<tf country, as in the Jerseys t*"^ 

That vegetable poisons are sometimes (ktal to bees 
themselves, however, appears from the following no- 
tice ^— A large swarm of bees having settled on a 
branch of the poison ash {Rhm vemix% in the county 
of West Chester, in America, veas taken into a hive 
of fir, at three o'clock in the afternoon, and removed 
to the place where it was to remain, at nine. About 
five the next morning the bees were found dead^ 



* Beraii on Bets, p. 69; 
t The Beesi » Poem, ii. 95, Noter 
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swelled to double their natural size, and black, except 
a few^ which appeared torpid and feeble, and soon 
died on exposure. to the air*. 

It may be, that the honey collected from deleterious 
plants is only noxious in considerable quantity, which 
we mayiillustrate.by the instance of the oxalic acid. 
In small proportions this is not uncommonly used to 
acidulate punch, and to make an acidulous beverage 
similar ; to lemonade,, of which . we ourselves have 
frequently drunk, without the slightest bad conse- 
quences; but when taken in the quantity of an ounce 
or more, as it usually is when mistaken for Epsom 
salts, it but too oflen produces death f* Captain 
Beaufort furnishes a still more striking illustration 
in his excellent account of Karamauia. In an excur- 
sion to the. country, his people, fatigued with heat 
and thirst, were about to drink of a river of pure- 
looking water, but were told by the guides that it 
was certain poison, though, upon a cautious trial, 
they found it well, tasted. The ingenious rules, 
therefore, . which Dr. Alsercrombie, of Edinburg^h, 
has devised for judging of the qualities of food and 
medicine, by taste alone, would in these cases be 
quite at ^ult 

It is, a remark which will be found to hold good, 
both in animals and vegetables, that no impprtant 
motion or feeling can teke place without the pre- 
sence of moisture. In man, the part of the eye which 
is the seat of vision is always bedewed with moisture; 
the skin- is softened with a delicate oil ; the sensitive 
part of. the ear is filled with a liquid ; but moisture 
is still more abundant in our organs of taste and 
smell than in any of the other senses. In the case 
of taste, moisture is supplied to our mouth and tongue 

^ Nicholson's Journal, xxiii. 234. 

t See Rennie's New Sapplement to ibe Fhannaoopsias^^ 
Art, OzAuc Acid. 
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from several^ reservoifs (gtHrM) in their neig^libour** 
hood, whence pipes are laid and run to the mouth. 
The whole surface, indeed, of the mouth and ton^e, 
as well as the other internal parts of our body, give' 
out more or less moisture; but besides this, the mouth, 
as we have just mentioned, has a number of fountains 
expressly for its own use. Th6 largest of these foun^ 
tains lies as far off as the ear on each side, and is 
formed of a great number of round, soft bodies, about 
the size of garden-peas, from each of which a pipe 
goes out, and' all of these, uniting together form a- 
common channel on each side. This run^s across the 
cheek nearly in a line with the lap of the ear and the 
comer of the mouth, and enters the mouth, opposite 
to the second or third of the double teeth (moUrres)^ 
by a hole, into which a hog's bristle can be introduced.- 
There are, besides, several bUier pairs of fountains, 
in different parts adjacent, for a similar purpose. 

We- have been thus particular in our description, in- 
order to illustrate an analogous structure in insects, 
for they vAso seem to be furnished with salivary foun«- 
tains for moistening their organs of taste. One of 
tiie circumstances that first awakened our curiosity, 
with regard to insects, was the manner in which w 
fly contrives to suck' up through its narrow sucker 
{haufteUufn) a bit of dry lump sugar ; for the small 
crystals are not only unfitted to pass, from their an^ 
gularity, but adhere too firmly together to be se- 
parated by any force the insect can exert. Eager ta 
solve the difficulty, for there could be no doubt of the 
fly's sucking the dry sugar, we watched its proceed* 
ings with no little attention ; but it was not till we fell 
i^tt' the device of placing some sugar on the out- 
SKle ef a window, while we looked through a mag^ 
niiying glass, on the inside, that we had the satisfaction 
of repeatedly wi^^^ftivg a fly let fall a drop of fluid 
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upon the su^an id onief to melt ii, ^nd theieby 
render it tit to be mucked up, on precisely the same 
principle that we moisten with saliva, in the process 
cf mastieation, a mouthful of dry bread to fit it for 
heing swallowed-— the action of the jaws, by a beau-* 
tiful contrivance of Providence* pressings the moisture 
along the channels at the time it is most wanted*. 
Readers, who may be disposed to think the circum* 
stance oif the fly thus moistening a bit of sugar fan- 
ctful, may readily verify the fact themselves, in ikn^ 
way we have described. At the time when we made 
tlua UtUe experiment, we were not aware that several 
natnraliats of high authority had actually discovered, 
by disseetion* the vessels which supply the saliva in 
more than one species of mseot, as we shall now 
describe^ 

Swammerdam seems to have been the first to el^ 
serve these in the small tortoisesheil butterfly (Faneftdi 
nrticm) ; but as he could not trace their termination, 
he saya, with his usual scrupulous caution, ** what 
the office of these vessels is, and whether they may 
not be the salivary ducts, I cannot take upon me to 
determinef/' Lyonnet afl^rwards discovered a eonr 
spicuous pair of these vessels, in the caterpillar of the 
^Mi-moth {Ck)8iU8 Ugniperda% disUnot from the silk 
neservoirs}, with which 8wammerdam, as well as 
Bamdohr, was inclined to confound them ;. an epinioii 
vrfaich Heroldt has also disproved in Ub admirabie 
anatomy of the cabbage cater|Mllar (Poniia brauiem). 
The following are a &w of ths more interesting ^eta 
^ven by Ramdohr, whose work we have studi^ with 
much pleasure. 

- The pipes which earry the flallva do not always 
tfwsk into the month, but eometimes Into the guliel» 

♦ J, R. f Book of Nattire, part 11. page liU 

|lMt6 Aii«toiniqs», fNigS ll«« 
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a^ in ft sort of bug^ (Pentat<ma% and fiomeiim^tt 
into the stomach itself, as in the bee Hies (Syrphi^ 
Bombylii). It is remarkable that the latter insects, 
from feeding exclusively on the nectar of flowers, do 
not require a supply of saliva to moisten their food \h 
the first instance, though it appears to be indispeli^ 
sable to digestion ; while in bugs {Reduvitis^ PeU' 
tatomd), which feed on vegetable and animal juices, 
one pipe opens into the sucker (haustellum), to en^ 
able the animal to soflen, if necessary, the skin it hnh 
to pierce through, and another into the stotnach' or 
gullet to aid digestion. In the common flies {Muscaii)f 
again, and the gad-fly (Tabanus), both pipes open 
into the sucker, and we have already seen the in^ 
genions use which is made of this when the insects 
feed on dry sugar. In the water-scorpioti (Nepa cp- 
nerea *), there are no fewer thati six of these vessels, 
though it is rare that there are more than two in othei* 
insects. It is worthy of remark, that the exteriot 
double pair in the Nepa, is found, when highly mag^ 
nified, to consist of IHtle globules resemblmga bunch 
of currants; and a similar structure has also been 
detected in one of the bee files (Syrphu^ arcuattts% 
precisely like what we have above described, as ocJ* 
curring in our own salivary fountains. 

In the cas^ of drinking thm fiuids, like Watei-» 
saliva is not wanted ; and, it may be remarked, wheii 
we drink cold water it actually astringes and shutm 
up the openings of the salivary pipes : hence it is 
that drinking does not quench thirst when the saliva 
is rendered viscid and scanty by heat, by fatigue^ 
or by the use of stimulant food and liquor ; and 
sometimes a draught of cold water, by carrying otf 
all the saliva from the mouth, and at the same tim^ 
astringing the orifices of the dncts, may actually 
* Figured in Insect Transformations; page 121. 
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^produce thirst. Ices produce this effect on many 
persons. , It is, no doubt, in consequence of their 
laborious exertions, as well as of the hot nature of 
iheir acid fluids producing* similar effects, that ants 
•are so fond of water. We have seen one quaff a drop 
.of dew almost as large as its whole body; and when 
we present those in our glass formicaries with water, 
they seem quite insatiable in drinking it*; a circum- 
stance which is well illustrated by the following anec- 
dote from Huber: — 

*' The feet," he says, ** of my artificial formicary 
were plunged in vessels constantly filled with water. 
This, which was originally adopted to prevent their 
escape, proved to them a fruitful source of enjoyment, 
.by supplying them with a plentiful beverage during 
the heats of summer* One day, while they were 
assembled at this fosse of the formicary, occupied in 
kicking up the Uttle drops which filtered between the 
iibres of the wood, which they preferred to taking 
It from the basin itself, I amused myself in disturb- 
ing them, upon which the greater number ascended ; 
]3ut a few remained, whom my presence had not 
alarmed, and who continued carousing. One of those, 
liowever, who had regained the nest, came back, and 
approached another apparently quite absorbed in the 
pleasure of drinking. It pushed the drinker with its 
jnandibles several times successively, raising and 
lowering its head alternately, and at length succeeded 
in driving it off. The officious ant then reached 
another, similarly engaged, with whom it found no 
less difficulty ; but at length, being persuaded of the 
necessity of withdrawing, the drinker passed precipi- 
tately to the bell glass. A third, warned in the same 
nianner and by the same ant, quickly regained the 
nest; but & fourth remained alone at the water's 
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•dgiBft and woidd not lelira, oor nay any attentioB to 
the rekemted blows of Its fHenaly monitor, who at 
length aeised it by ODe of its legs and dragged il 
away rather roughly. The toper, however, returned^ 
Wping Ms large mandibles extended with all the ap- 
pearance of mge, and agahi stationed himself to quaff 
the delightful bererage} but its companion would 
give it no quarter, and, coming in front, it selaed if 
and dragged it by main force to the nest*." 

The deficiency of fluids in butterflies, so d^fenf 
in this their mature or rattier old agef, from theiif 
yaoth in the caterpillar state, — a deficiency which is n& 
doubt. rend«^d i^l greater by their sporting so ae^ 
litely in the 8un,«-^render9 them no less thirsty thaij 
the ants. We have often remarked accordingly, and 
more particularly in the autumnal months^ that 
erowds of the small gaiden white butterfly (P&niid 
Rapm, Haworth), during sunny weather, congregate 
around the margins of ponds and other moist places^ 
At Conpton Basset, in Wilti^ire, we once counted 
abore fifty of these butterflies all assembled within ai 
space of a lew yards on the sludge which had just 
been left by the water of a pond, partially dried up 
by the snn. What was most remarkable, they seemed 
to have quite lost the pugnacious disposition which 
they are affirmed to display when they meet with 
their cougenors On the wing. At the pond, on the 
eoatrary, all was harmony among these light-wiiiged 
belligerents, no one disturbing its neighbour, though 
they stood side by side, and almost touching one an-' 
other. They were, indeed, too intent on quenching 
their thirst to think of attack or delbnce. We re* 
marked, in the autumn of 18995 a similar coDgre*> 
gating of the same species of butterflies on the watered 

* Huber en Ants, page IftO. 
f S#e lomt T^sfomHUieM; pitg^ 49. 
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roads in the vicinity of LondoD*# They do . not ^eem 
tk> be more choice in the quality of their water than 
]t>ees, who, most naturalists teUus, prefer that .whicii 
is stagnant and putrescent f* 

The tongue, which analogy points out as the chief 
vrgan of taste, is, in insects, frequently very different 
from the same organ in the larger animals ; but m 
|he locusts, grasshoppers, and crickets (.Orthopterctf 
Olivier), and in the dragon-f]ie& .{LibeMulind)^ 
it is rounded and fleshy ^ somewhat resembling that 
of quadrupeds J, The dragon-flies have, besides, ,sL 
sort of palate, consisting of a square fleshy cushion^ 
beset, like the upper surface of their tongue, with 
minute black tasters {papilliB) ending in a ^hort 
bristle^ The same may be observed in many bee- 
tle^ (Geotrupes, DytUcus^ 4*c ), and it is probar 
ble it exists in most if not all other insects, though 
hitherto unexamined, or, from the minuteness of the 
parts, undiscovered^ The hairs, which have just 
been mentioned as arising from the tasters, occur Jon 
the tongues of many insects, as in all the bee» 
(^Apidte, Leach), and generally in the predacious 
beetles (Adephaga^ Clairville), and are supposed 
by Kirby and Spence to be mechanically useful for 
securing food §. It is more probable that, by pene- 
trating into a morsel, they aid in distinguishing its 
flavour. It is worthy of notice that the dung-beetle 
iGeotrupes stercorarms)^ and some others, have the 
hairs on their tongues bent back* like the tubercles 
on the tongue of the cat and the lion, which we know 
to be used mechanically in filing down, atf it were, 
portions of their food ||« In some insects th6re are 
also projections on the tongue, similar to teeth ^ and 

* J. Rr f Reaumur, v. 697. 

i Cuvier, Anatomie Compar. iii. 347. § Intr. lilt 454. 

U See Menageries^ vol >• pa^e l7Sk , 
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ID the wasp it is forked, somewhat like the tong^ue of a 
serpent. In the saw-flies (Tenthredinidai) it is divided 
into three, and in a predacious beetle {Leistus) it is 
formed like a trident. 




Leitiusfuivibarbas ; a, its trideIl^8haped tong^ne, highly magnififldr 

In bees the tongue is very lon^ and tubular, as wtf 
shall afterwards notice ; and in the bugs iCimicidai} 
it is- bristle-shaped and sharp. 
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CHAPTER III, 
SMELL IK IN9K0TS, 

When h brood of the large i^toisesttell butterfly 
(Vanessa polychlorus) is observed f^et^^uenting a row 
of elm trees, they njay all be speedily Mhta^ted to a 
particular branch by putting a little honey on the 
leaVes, and thus the collector may secure as many as 
h« shall require^ This eircuifisiaiiee Is to be allf Ibuted 
wholly, an }t appeara to t», to the acfite seent of th« 
insects, who no doubt mistake h fbr mha* melUtoouft 
flower. We have observed, indeed, that butterflies of 
all species, though far from being voracious feeders, 
will often dart down from a considerable height upon 
a flower beneath their track, even when their leading 
object seemed to be very different from searching for 
food. This struck us more particularly in a narrow 
garden at H^vre de Grace, enclosed with stone walls 
fifteen feet high ; for no butterfly, in passing over it, 
omitted to descend for the purpose of visiting the 
blossoms of an alpine~blue561f1e (Centaurea mon- 
tana)^ whose smell, however, to our organs, is far 
from being powerful enough to be perceived at the 
distance of one foot, much less at fifteen or twenty 
feet, as it must have been by the butterflies ; for we 
often saw the painted lady (Cynthia Cardui)^ and 
other high flying species, alight there*. These facts 
will appear more remarkable, if we believe, with 
M. Le Cat, — though he gives no reason for his 
opinion^ but puts us off with a simile— that odours, 
* J. «. 
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Painted lady butterfly {Cyntkia Cardui')i and Alpine bluebottle {Centaw- 
rea montana), 

being much heavier than air, seldom rise in it, and 
when they do, it is only in consequence of the velo- 
city with which they are ejected from bodies, — in the 
same manner that a horse at full speed, and the wind 
together, will raise a cloud of heavy dust on a high- 
way*. 

The ingenious experiments of Redi also show the 
acuteness of smell in blow-ilies, which actually laid 
their eggs on the silk covering of the meat he em- 
.# Trait6 des Sensations, Paris, 1767» 
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ployed, deceived by the very sense given them by 
Providence to direct their instinct*. Upon the sea- 
beach, we have ofien been strack with the almost in- 
stantaneous appearance of clouds of stercorario^s flies 
attracted by a recent horse-dropping, though not one 
had been in sight an instant before^; and many of these 
we have observed trooping onlowards the place of 
rendezvous, even in the face of the strong breeze which 
had wafted to them the inteHigence that put them in 
motion. We . once observed a pair of the burying 
beetles (Necrophorm sepultor, Db Jean) in Copen- 
hagen fields, flying at the height of about twenty 
feet from the ground ; when they suddenly de- 
scended, and crept under the body of a- dead frog. 



Bttvyittfr^^^t^ (Jfecrophtmt $0puU9t), And dead kog^ 
^ See Usect TntusbriMtioiis, pa^t $• 
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hid AflioiigBt the grusflf tlicHigh this was Ise dried up 
with the extreme he»t of the weaUier (16${{^) th«t we 
could pereeive little or no smell, even when close to 
tbe pliu^, aiui it was in the forenoon, when the »ub 
was bright and powerful*— a time when eoents are 
much less diffusable than in the cool of a dewy even- 
ing* Few circumstaoees, we think, eouid more 
strikingly illuetmte the acilteness of smell in these 
useful insects. 

In bees, the odour of honey produees the tnost 
obvious iufluenoe» Mr. John Hunter mentions that 
he has seen great commotion produced in a recent 
swarm* m wet weather, when he supposed the bees 
to have been hungry, by placing honey on the floor 
of a glass hive, which gave him a good opportunity 
of observing their proceedings. Ail of them ap* 
peered to be eagerly on the scent, and even those 
whiefa were weak and hardly able to crawl, threw out 
iieir tongues a3 far as possible to get at the honey f. 
The elder Huber instituted some enperimeAts still 
suoee iatefestifig. 

" In order,'' he says, *^ to ascertain whether tha 
appearance of tine flowers or the odour of the honey 
apprises bees of its presence, we placied honey in a 
window, near a hive, where the shutters, almost elose, 
stall permitted them to pass if they wished. Within 
a quarter of an hour £our bees and a' butterfly had 
insinuated themselves, and we found them feeding 
thereon. For the purpose of a still more accurate 
experiment, I had four boxes, different in size, shape, 
and colour, made with small card shutters, corrt** 
sponding to apertures in the covering. Honey being 
put into tfaem^ they were plaeed at thd distance of 
two hufadred paces from my apiary. In half an houv 
hess were eeen tro<^g thithen and by carefoUy lra« 
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'versfn^ the boxes, tbey soon, discovered the openings 
through which they might introduce their bodies, and» 
pressing against the valves, reached the honey. Their 
extreme delicacy of smelUng is 'hence mbst obvious, 
for not only was the honey quite concealed from view, 
but its very effluvia, from being purposely covered and 
disguised, could not be* much diffused. 

*^It is worthy of remark that some flowers have a 
structure resembling the valves in the experiment. 
The honey-vessel of several species is situated at the 
bottom of a tube, enclosed or concealed among^ the 
petals'; yet, iii spite of this concealm'ent, the bee finds 
it out, though its instinct, less refined than that of 
the humble*bee {Bombus), affords fewer resources. 
The latter, when unable to penetrate the flowers by 
their natural cavity, drills an aperture at the base of 
the tube, through which it insinuates its sucker into 
the place where nature has placed the reservoir of 
honey. By' means of this stratagem, and favoured 
by the length of. its suckier, the humble-bee can ob- 
tain honey which the hive-bee could reach withj^reat 
difficulty, ffrat all V - * 

We have frequently observed with much interest 
the method taken by various species of bees to open 
the operculated flower of the common snapdragon 
{Antirrhinum majus), { Resting upon the lower lip 
of the flower, the insect insinuates its tongue between 
the upper lip and the valve, and then thrusting in its 
head, acts with it as a wedge to force the shut edges 
asunder. In this manner it speedily accomptishes an 
etitrance, and the flower shuts over it with a snap;^ 
hence, perhaps, the popular name. When the bee 
has obtained the honey at the bottom of the flov?er» 
it makes its exit in the same way as it entered. 
• Coiitrary to what we understand Huber to affirm 
•^Htob^r on Bees, p. 261« ' 
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Snapdragoii {An^rrhinwfi mo/tfs), and beas entering the flowers. 

in the above quotation, we have, in some hundreds 
of instances, seen the hive-bee open these flowers as 
dexterously as the humble-bees, and the lajtter uni- 
formly opened the spring valve of the flower, and 
never attempted a perforation at the bottom *, Our 
opinion seems to be partly corroborated by what is 
stated by Jikirby and Spence. "Several flowers»' 
say they, ^* th$tt produce much booey, the bees pass 

T 
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by, in some instances^ from inability to get at it. 
Thus, for this reason probably, they do not attempt 
those of the trumpet' honey-siickle« which, if separated 
from the germeu afler they are open, will yield two 
or three drops bf the purest nectar $ so that, were 
this shrub cultivated with that view, much honey in 
its original state might be obtained from a sn^al) num- 
ber of plants*.** Were Huberts reo^arks correct, 
this is the very flower whieh the humble-bees would 
select \» perforate. The humming^biFd moth (Ma- 
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m^louw ikUaiaru^, ^itnvns.} ftNi the betM 
for tbui negleet of tb« bees^ as, by meaoi of its Umg 
fiucker, H ean gel to the very bottom of the honejfv 
tessel, tvhile it poises itself on the ntping «t the open^ 
in^ of the floweTi The younger Huber, howevei^ 
we fiod, expresslys tutes that be has Hen humble^ 
bees pierce the large tubes of the flowers of beans !• 
get at the honey, when, by trial, they found they could 
not otiierwise reach it*. M. Aubert du Petit Thouare, 
also, a respeetible Ffeneb naturalist, obsenred hum* 
ble-beest as well as the riolet earpenter-bee (Xj^locepa 
violaced)^ pierce the nectaries of the snapdragon, toad 
flax (LifMMna fmigatis)^ and marvel of Peru (^Mira^ 
bUu Jalapa), as the bees of the f sle of France pei«- 
fbrate the iBower^ubed of the common Indian shot 
(Cmmta Inddca-f). Kirby has observed holes in the 
nectaries of columbine (AquUegia vulgaris)^ which he 
attributes to the same Ageney |. 

A similai^ experiment to that of Huberts is said to 
prove successful upon fishes^ particularly eels, by 
enclosing: a pieee of meat or Ush in a box perforated 
with hole»r and sinking it in deep water, where, in a 
short time, the eels discover it, no doubt by the sense 
of smelling, and crowd intd the bDx §. In the case 
of smelling at a distance, vultures and birds which feed 
on earrion have long been famous ;^fer, '* where the 
careikss is, there will the vultures be gathe^d together/' 
I>ri Jame^ Johnson, however, has stated several faets, 
which render U more pmbable that this ou^t to be 
attributed to aeuteness of vision. He was ted, he tells 
us, lo doubi the received opinion, while observing, some 
years ago, a concourse of Inrds of prey, from every 
point eS the hdriaon^ towards a corpse boating down 

* Linn. Trans, vol. vi. 
t NoUTi dutt^tin ctes ScieiiMd/ i. 45. { Intr* it. 523 
i M«BfO| Mttomj ef Flsbes# < 
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ikiB rivet Qtmgeu, nad thitt during th* north-east 
monsoon, when the wind biew steeulily from one 
point of the compass for months in succession. It 
was extremely difficult to imagine that the effluvium 
from the body in the water could stream off in direct 
opposition to the wind, so as to be perceived by birds 
many miles distant* It has been ascertained, by 
direct experiments, that where very putrid carrion 
was enclosed in a basket, through which the effluvium 
could penetrate, while it was concealed from sight« 
it attracted not the notice of birds of prey ; but when 
it was exposed to view, crowds of them came rapidly 
fiom different quarters of the horizon« where they 
were invisible a few minutes before^ This is most 
rationally accounted for from their soaring at an alti* 
iude beyond Our sight, though they can thence diseern 
their prey*. 

The discovery of distant water by the camel 
seems to depcind on the sense of smell t* In Dr. 
Stewart Traill's account of the captivity of Scott 
among the Moors of the Sahara, we are told that 
the camels of the caravan discovered the approach of 
a wolf at the distance of half a mile ; and that they 
can also smell a tiger at a great distance, which is 
known by their refusing to advance, and their putting 
themselves in an attitude of defence}. The elephant 
is said to have a similar faculty of smelling out a tiger. 
The late Lord Clive exhibited a combat between two 
of these animals, at Calcutta ; but at first nothing 
could allure or force the elephant to advance along the 
road, where the cage containing the tiger had passed, 
till a gallon oi arrack was given, when, his horror sud- 
denly turning to fury, he broke down the paling to get 
at his enemy, and killed him without difficulty. 

• Medico-Chirurgical Review for Dec 1828. 
t See MenageiiMy vol* i, I K^iab. Pbil, Journ. 18^. 
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il k IqF no meaM Jmim>Mil« HtM m«Vf tnNil» 
mupUff the oSbiMtd odoun which nalttftluui mtkM 
them to digcharge, to produce tflfeeli of Umnr tipoil' 
tMr eneaii«0. F»haps the mott ftitniliar iMtaao* of 
thwoeeun in IIm osteiiiiv« ^0% of ImgM (Ctmitfiii^t 
HMfCBlor c^ whieh k atiray« idtfiiktis though tlnii^lbod 
is 80 vMdottti; aad tiM pietiy little beetle*^ the lady*' 
Inrda iOiH:eim^itkB}j of wl^ childfc* um no f^nd^ 
emit a similar^ tbiMf^h not <|ttilo ae ^JE^nsifV an odours 
TlM lote^be^tkis (8taphifUmdmy,m adcilieii lo thehr 
thfeateniBg and AnrttiJdiible altitiidea4' <itmt a v«ry> 
disagreeable odour, thoitfli it w^not quite so bad aa 
thatofothera(Si/|K4i(;4^)wbfehfeadoifciMri«». The 
churdshyafd beetle* (Blap^marii$aga) hAa beea ii6ted 
for ihe aatue eireHmstaaee ginee the iiineof IHiof f* 
Sone beee {Andr€niim)y 8{|eiii, have a slroiig satetlof 
gariie, whieh tbaj fNrotmUy be disagfecAble tei Ihair 
vaikKBa eaeoiies t< We haTe had an eppottuBiljr of 
examiiiifig the eurknie organ; aiipposed to be kteoded 
for ihe similar purpose of d^bftee> in the vcvy beautiAd 
caterpttlar of ihe ewalloir^iailed hMm^ {PttpM) 
Maehaoniljiiin^y^ three «f eihioh treiooK upoJi fe«^ 
net i» ihe Jardift deft Btntea, at I^ftffis. The eeiert- 
pilkup itself i& ef a ftae giN^en, baadeci with black* 
The instvaaieal ia. cpaesiion $ ia c^a dbrk oran^e^^And 
is always concealed withiu one of Che ring^ on the 
shoulders, unless the creature be irritated, when it 
darts it out to the extetit of about an ifnch, iind at th^ 
same tioie emits m strong odour t-esewbhag feftnel* 
Tliie may be inteaded to istiondate the iehaenmoBe 
6om depoaidag their pataiite eggs in ^ bodyy oi 
waniiDg off the thrttshet of the earaifoneui loetta* 
{Amda evrmeieoMi) ffofU devovrieg ii^ On th^. 

* Figured in Tns^ct Transformations, p. 241, 2^1 . 
f Hist. Nat xxix. ^. ■ { fiirby, Mcrnognpbkj t: 136; 
} Fi(pired in IitiMt 'fruisf. p. 281, a. 
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SMM |>laiit» indeedf where these catarpilln^rs were 
ftedingi we saw one of the latter lurking about, no* 
doubt with evil intent^. 

A small green beetle (Anckomenua prasinui, 
BoNELLi), not uncommon near London, gives battle 
to itS( most formidable enemies by repeated dis-' 
charges of smoke and noise. This species, however, 
i^ not perhaps so well known as another, called hf 
X«atreille the bombardier iBrachimu crepitans^ 
Weber), known by its head and thorax being brick- 
red, and the rest of the body a deep blackish-blue^ 



a b 

a, Bombardier (^BracMnus crepitans), i^ Calosonui inquisitor. 

When we attempt to catch it, we are surprised by a 
discharge resembling a pop-gun,, accompanied with 
a sort of smokcy of which it is furnished with a bladder 
sufficient to fire off, according ta Rolander, twenty 
abots iu succession If thi& chance to get inta.the 
eyes, it will make them smart as if they had been 
iNith^ with brandy# Its chief enemy is a beetle 
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iCahionUi mquidtOTi Webbr)^ larger than itMlf^ 
which hunts it without mercy. As it finds it impos* 
sible to escape by speed of foot^ it stops shert, and 
awaits its pursuer ; but just as he is about to seize 
kt he is saluted with a discharge* and while he is for 
a moment stupified with surprise^ the bombardier en* 
deavours to gain a hiding-place« Another species (fi» 
displosar) can direct its smoke^ according to report^ 
to^ any particular point, by bending itself in the re^ 
quired direction. M. Leon Dufour says the smokfe 
Ins a pungent odour, similar tQ nitric acid« and it 
leddens white paper *. 

It is right to inform our youQger readers* who 
maybe desinxua of witnessing the performance of 
this Lilliputian artilleryman, that he is not always 
prepared, or at least in the humour, to fire his guns ; 
lor we have in several instances been di^appcnnted 
when we wished to esfchibit the phenomena t* It 
may have been in consequence of such accidental 
disappcHntment that Millard, a practical collector of 
insects, has been led to treat the whole as little better 
than a fable |/ '^ I presume," says Stephens, " that 
this author must have laboured under some delusion^ 
or has not paid that attention to the subject which 
appears requisite before attempting to controvert a 
well established fact So far as my experience leads 
me, I have invariaMy found that the insects are ready 
to discharge their ammunition at ail times, especially 
if roughly handled ; and Mr. Cooper informs me that 
one he met with at Cobham, in the beginning of the 
present springs performed the operation no less than 
thirteen times in rapid succession §." The whola 
proceedings of these beetles strikingly resemble those 
of the American weasel^ called the skunk (FtWrob 

* Aonales du Museum/ xvifi. 70. f J. fi# 

Jt OHtliaes of British. Entomolocy. p. 221* 
. .Jllhwtr.i.35/ 
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puhiHtiii him.y, Wfaiflli dbclun^ « fMA mpauf 
upon its puMtierft*« 

Many of IIm tula (f&pmioa fiaUns^ F.fiUiginoMf 
ijp6.y exhi^ a pawei^iil and unpleasant ameU^ whieb 
may, perhaps, be giten Uieai aa ameana of ikf«nce> 
thoagfh H also appeara to funiii^ t)iem with tho 
meant of Mlowing the roi^ea of thmr compaaions lo 
and from their eneampmenta. Wo onoe obs«ved« os 
HAnHpstead Heath« a Itatffa of Ihe ne^ ant {F. 
fUsm) seveml yards in len^hi leading to a numeroua 
eolony, and croivded through ka whole eslent with 
foragers. By simply drawing a walking-stick aeroso 
this tmek in several places, so as to obliterate the 
ftoe»t« the whole train of ibfagers were inatanlly 
thmwn into eonfusicm, and wandered about as if 
blindfolded or tip6y} and thougih we remained upon 
the spot foe a eonstderallde time to observe theiii 
pocecdin^s^ they did hot succeed in reunitingf the 
points of the track which we had dissevered, though 
most of them found their way to the nest by eir- 
euitoas and sig-sag routes t- The track in quea^ 
tion Was not visibly hollowed out, d,d Huber says id 
done by the wood-ant (F« rufit% to the extent sonie«« 
times of a hundred ftei in length, and seveml ineheo 
in breadth, or of the emmet (F. fUliginosa) winch \» 
said to eut the grass in its pathways 9 but marked 
sohsly by th6 effluvia of the inseets. The odour of 
the wood*ant is so powerful, that a frog thrown into 
one of their encampments will be sui^)ent«d in ftvn 
minutes )• 

The preceding statements show that ants ar« 
endowed with an aeule sense of smell, which is more 
remarkably proved, as it appears to us, ^m somn 
Mher fkets which have been otherwise eiplained< 
Professor Bradley teUs us that a nest of ante iu a 
« AitmH TMreit. t J. IU 

; Nouv.Dict»frKi|WMM«elleyui.24« 
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ndbkman's garden dticovered a closet^ many ^px6B 
within the house^ in which conserves were kept, 
which they constantly attended, till the nest was 
destroyed* It was remarked that they always went 
to it by the same track, scaroely varying an inch 
from it, though they had to pass through two apart- 
ments ; nor coukL the sweeping and cleaning of the 
rooms discomfit them^ or cause them to pursue a 
different route *< It is inferred that some in their 
rambles must have discovered this dep6t of sweets* 
and informed the next of it : we should rather say 
they were successively led thither by smell, or at least 
that the road was pointed out not so much by gesd* 
cttlar signs as by the smell of the conserves left on 
the track of the first who had been at the pots. 

Dn Franklin made an observation upon ants 
for the purpose of ascertaining their capabiHty of 
imparting intelligence. He put a little earthen 
pot, Containing treacle« into a closet^ and sooh found 
a number of ants feasting upon it y upon which he 
shook them out, and suspended the pot by a string 
from the ceiling of the room^ By accident there re- 
mained in the pot a single ant, which, after gorging 
itself, found with some difficulty the way to the 
ceiling along tlie string* It had scarcely been gone 
half an hour, when a swarm of ants issued forth, got 
up to the ceiling* and crept along the. string to the 
pot, and a regular march and counter-march of 
foragers was soon established between the nest an4 
the pot. This we are disposed to explain as we 
have done the &ct8 mentioned by Bradley — ^an expla- 
nation rendered probable by some experiments which 
we have tried* 

We laid a bruised raisin, dipped in moist sugar^ 
upon a grass-plot, where a few ants of various spe- 
cies were observed straggling about ; and -it was not 
«>. Account of ths Works 0i Natuie. 
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kAi|f bvfofB oll« of tKefn dnoorihred the prfce* Oup 
object, hoifever, beiag to prevent this individual froin 
informing iha rest» w« seind it, as we did several 
others as they soeceasively arrived ; but althoug^h ir» 
were not fiware of any ant-hill within a good many 
yards of the spot, we speak within eompass when 
wd say thai we oould have caught several hundreds 
within an hour at the raisin, none of which oould by 
possibility have been informed by thdr oompanionsy 
whom we kept close prisoners. That they were led 
to it by smell also appeared from those of the same 
nesi arriving ttsually by the same straight traek. 
We admit* indeed, that when we alkiwid the prt«- 
sooers their liberty, a much greater number came tO' 
the feast ; but that, aa wa imagine, was oecasiotied, 
ad in Franklin's experiment, not by mutual commu* 
nicdtion^ but by the seeiit of the sugar left on thei# 
path*- 

We do not see how our first experimeut could bsr 
explftined otherwise $ and though some readers may 
ftceuse us of refining too mueh on the seeond* H Is 
eorroborated by mi^ny analogical lasts. It is credibly 
reported, for example, of the Negroes in the Antilles, 
ftat they can follow their master as « dog doee, by 
emelling the track of his feet;**-*Bay nftore, that they 
^ttil distinguish the track of a Frenchman from thaft 
<»f a Negrof. Humboldt expressly states, tlfat th« 
American Indians have distinct terms to express 11m 
ediiHir of a Negro, a European, and a natife Ameri-* 
ean|< 8lr Kenelm Digby mentions a boy whose 
smell was equally acute with that of the Antilles 
Negroes i and i| monk, who oould distinguish difie* 
rent persons in the dark by smell, began a treatise 
on odours* but did not live to execute the task. The 

• J.R. 
f Jmiro. ded S^avans, peiir 106T, p. 60* 
X PoUacalBMsy#aNeirSpahi|L«B4sB|iail. 
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doifuUir lioy, MItelitl, born deaf and Uind* had the 
nme faculty of distiguUhing persons by smell ** 

The most dose analogy, however, to the smell of 
aats, is ibfnished by various hounds, which can track 
nneningiy, by the odour left on the grass, the fmth of 
hares, foxes, and other animals, and by that means 
discover their lurking-place. An instance of tfaa 
almost miraculous acuteness of smell in the bloods 
hound is related by Boyle. ** A person of quality/' 
he says, "to make triid whether a young bloodn 
hound was well instructed, caused one of his sar>!- 
vants to walk to a town four miles off, and then 
to a market-town three miles farther. The dog, wiih4 
out having seen the man he was to pursue, followed 
him by the scent to the above-mentioned pl^ees, not*i 
withstanding the multitude of market people that 
went along the stfme way, and of travellers that had 
occasion to cross it ; and when the blood.hound came 
to the ehief narkei-tpwn, lie passed through the 
streets, without taking notice of any of the people 
there, and lefi not till he had gone to the house 
where the man he sought rested himself, and Ibund 
him In an upper room, to the wonder of those that 
followed him t*" The very subtle nature of odours^ 
however, tends to strip these instances of ssgadty of 
their apparent magic ) for a particle of camphor, less 
than the two-millionth part of a grain, has been 
found distinctly perceptible to smell t. This has kd 
Von Walther and others into the opinion, that odours 
are analogous to heaty light, and magnetism; in 
mipport of which they urge many very curious and 
filausible arguments^ The French chemists, on the 
other hand, consider aroma as a distinct element ^, 

• See Wtrdrofi's Account. 
f fioyle on th0 Natbre of Bfflutia, tbtp. iv. 
} Htll«r,BleiB«otftPhysloK,Vpl«T«^.i9, 4tei 
^ fteiuus's Supp, le tb« FtonSGop, M, Aromn 
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M. Boxnare relates an experiment to prove thlUi 
the bed-bu^ (Cimex lecttUarius) is not attracted, aa 
is popularly supposed, by heat, but by smell. He put 
a bug into an empty bed-chamber, and throwing him<f 
self upon the bed, perceived that the insect did not 
at first know whither to turn ; but it was not long in 
smelling him out, and ran right towards his face * ; 
but we can infer nothing certain from so clumsy an 
experiment, and only mention it because it is quoted 
as an authority by Lehmannt and others. We know 
not whether the proposition of Goze to expel bugs 
by the odour of horses (mdore equinQ)^ is any 
better founded |, though they certainly dislike the 
smell of coaV-gas, coal-tar, turpentine^ rosin, and 
camphor, as most insects do< 

ORGAN OF $]^ELL«, 

As insects breathe in a very different manner from 
the larger animals, namely, by a number of spiracles 
along each side of the body, it becomes a question of 
some difficulty, where their organs of smell are 
situated. We cannot, indeed, easily conceive of smell 
being produced except by a current of air, in which 
odoriferous particles are difiused, passing through a 
moistened channel, as was first so admirably de* 
Bcribed two hundred years ago by Schneider § ; bu| 
though it would be bad reasoning to infer that this 
must be the case in insects, because we cannot conceive 
any other, yet, as the analogy is strong, we ought at 
least to investigate the pointy 

Basterll seems to have been the first who coa* 
eeived that the spiracles, or breathing-holes of insects 

* Diet. Raisonn6 d*Hist. Nat,, ArL Punaite. 

t De Sensibus Extern. 20. 

X Natur. Menschealeben und Vors, ii. 213% 

} \H ^asn «c Orgapo Odoratus, 12m9. Witteb. 1655. 
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are their organs of smell ; and the opinion has been 
adopted by Cuvier, Dumeril, and Lebmann, chiefly 
for the reason already mentioned, that the inspira* 
tion of air seems to be an indispensable condition ot 
smelling. If it should be objected, that it is no less re- 
quisite for this organ to be near the mouth to serve for 
a guide as to the quality of food, Lehmann answers, 
that this is not so requisite in insects, because they 
are usually so much smaller than their food, and 
frequently even reside in what they eat, and may 
therefore smell as advantageously with the tail as 
the head *. To us, this appears quite as vague and 
conjectural as the argument of Cuvier t» who thinks* 
from the wind-pipes (tracheai} being lined with a 
soft and moist membrane, that organ calculated, like 
the Schneiderian membraneof our nostrils, to perceive 
odours ; but though this was really soft and moist, 
as it is not }, it would no more prove this point, 
than would the soft, moist surface of our inner eye- 
lids, or of ouF tongue and palate, prove them to be 
{»»gans of smell. 

M. De Blainville decides more positively than the 
facts seem to authorize that the anteunse are the organs 
of smell. The modification, he remarks, of the skin 
which invests them, is in general olfactory only in a 
small degree, this power appearing to be more vivid 
in the thickest portion of the organ, where it is more 
soft and tender, as in the carrion beetles {Necrophaga\ 
which possess so delicate a sense of smelling. From 
spiders being destitute of antennae, he thinks it very 
difficult to conceive where the seat of their organ of 
smell is placed, if indeed they possess one, which he 
is disposed to doubt Crabs and lobsters on the 

* De Usu Antennariiin, p. 3K 
t Anatomie Comparat. ii. 675. 

t Sprengel, Cominentar. 14; and Lyonne^ Tralt6 Anato- 
miqqsy 1(113^ 

a 
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other hatidi whose Aeent is very delicate, ave fiiniiBh«4 
with no less than two pairs of antenne*. It is abr 
vious, however, that all this is pure eoDJeeture* isn* 
supported by any sort of proof, direct or aaalogicctK 
It is probable that M. pe Blainville was influeoead 
to adopt these opinions from the high authority of 
Latreilie, whose reasoning on the siibject it may b^ 
worth while to quote. '* The exercise of smell," he 
says, ** consists only in the action of air impregnated 
with odoriferous particles, on the nervous or olfoetory 
membrane, which transmits the sensation* If in^ 
sects be endowed with an organ furnished with 
similar nerves, and with which air charged with 
odoriferous particles comes in contact, such an org^ti 
may be regarded as that of smelL Should the an* 
tenns present a tissue of many nerves, what incon^ 
venience can result from supposing that this tisaua 
is capable of transmitting odour? Would not this 
hypothesis, on the contrary, be more simple and more 
consonant to an^tqmical principles, than thai which 
fixes the seat of smell at the entrance of the stigpnftla 9 
Besides, this last made of explanation will not, I 
presume, suit the crustaoeous animals, which ao 
Bearly approach to insects. Mauy male insects hava 
their antenne more developed than the females ; a 
fact easily explained, if we admit that these oifi^ans 
are the seat of smell. It is certain that most of 
.those insects which live or deposit their eggs on 
putrid animals, or vegetable matters^ stagnant waters, 
or any substance, in short, which for a time affects 
peculiar localities, are almost uniformly distinguished 
by a greater developipent of the antennie. Such for 
example are the Scarabieusi Derraestes* Silpha* Cla«. 
rus, Tenebrio, Tipula, Bibio, &c. These require a 
more perfect sense of sitiell, and are organized ac- 
•oidingly* A groat mauy jnniata whieh are entiy^y 
t De rOrgtaiMtioa des Animauzi vol, i.j Psrii^ 19^ 
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pndtiMoUi hAf« sitfipt^ itntefiiiid ; tBd thoftc whieh 
tiM dhafatitorized by similar matinen, and which are 
Isedentary, have none at all ; as, for instance^ the 
Aeari; and a eonsiderable portion of Lamarck*e 
ftmehnida diseever their habitation and food by 
the sense of smell. I have deprived several in* 
seets of theif antennae, when they instantly felt into a 
state of stupor or derangement, and seemed to be 
incapable Of recogtiiaingf their haunts or their foodi 
thoug^h just beside them. Such experiments deserve 
to be prosecuted. I would recommend, for examplef 
the Vftrnishidg 6t Isoverinf the antenna of dungf 
beetles, %tAd placing them near animal excrementdf 
of which they ai^ particularly fond, to observe if they 
Would repair to them al usual The nerves ter« 
minate at the atttenne; and their artieulatioits, 
theugh etteftially covered with ik pretty thick mem^ 
brane, are hollow, lined within by a soft substance, 
wbich is dien of ft watery eotisisteney, and whos^ 
extremity, when opposed to the air, may receive its 
impressions." Mr. Kirby, in speaking of the Eucera 
(or long-horned bee), says t <* A singular eircum-i 
stanee distinguishes their antennae, which to the best 
of my knowledge has never before been noticed, and 
whieh may possibly lead to the discovery of the use 
of the^e organs* Placed under ft powerful magnifier^ 
the last ten joints appear to be composed of innu- 
tiieroble hexagons, similar to those of which the eyee 
of these ineeets consist.*' If we reason from analogy^ 
ibis remarkable circumstance will lead us to con-' 
jecture, that the sense) of Which this part so essential 
to insects is the organ, may bear some relation to 
that conveyed by the eyes. As they are furnished 
with no instrument for receiving and communicating 
the impressions of sound similar to the ear, that deh* 
cie&cy may be supplied by extraordinary means of 
TiiiOQ* Thai ihe stemmfttn are of this description 
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seems very pifbbable ; and the anti^nnffi may, in some 
degree, answer a similar purpose: the circumstance 
just mentioned furnishes some presumption, that they, 
do tbis^ at least in the case of these males ; else 
why do they exhibit that peculiar structure which 
distinguishes the real eyes ? 

We are indebted to the elder Huber for several in- 
genious experiments which appear to bring the diffi- 
culties of the question within a narrower compass, 
and render it probable that the organ of smell, in bees 
at least, is situated in the head. 

" A pencil," he tells us, " dipped in oil of turpen** 
tine, one of the substances most disliked by insectsi 
was presented successively to all parts of the body of 
a bee, which did not appear in the least affected even 
yrhen it was brought near the spiracles of the chest. 
We then took a very fine pencil, that we might try 
^very minute point of the head, and approached it id 
the antennae^ the eyes, and sucker while feeding, biU 
without the least effect. When, however, we put it near 
the cavity of the mouth, above the insertion of the 
proboscis, the bee instantly started back, led the honey 
on which it was feeding, beat its wings with great 
agitation, and would have taken flight had not the 
pencil been withdrawn* Having renewed its repast, 
we again brought the pencil near the mouth as be- 
fore, when the bee quitted the honey^ fixed upon the 
table, and fanned itself with its wings as if to blow 
away the turpentine. It appears obvious, therefore, 
that the organ of smell resides either within the 
inouth or the parts contiguous. 

^* As bees not occupied in feeding appeared more 
sensible of the odour of turpentine^ being affected 
with it at a greater distance, but when their sucker 
was immersed in honey, several parts of the body 
might be touched by the pencil without annoying 
them, we inferred that their attentio^ was either abr 
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i^Aed by tile im«Ht>f the honey or iMr organt kss 
etpesed. ^ ftseertaiti thki, we tried the following 
tfiperimeiit :— -We fiteisied seTera) bees, and obligf* 
m^ them td slreteh out their sucker, we filled 
tiieir mouths wHh flouf pa^e, and when it was dry 
enough to pret^ent their rabbingf it off, we set them 
8ft lii]^rty« They did not appear to wiier any incon^ 
venience, Und bl*eathed and moved with the samt 
fikcOily as theii* companions. But now honey failed 
to attraet them^ foi^ they neither approached it^ nor» 
so far ae we observed^ were they a^oted by odours 
in other eases offensive to them. We dipped pencils 
in oil of turpentine and cloves, in Mbert in died and 
volatile alkalies, and insinuated their pciiints very near 
^ mOiitIt, wliere we had praviously fbnnd them 
so sensitive ; bfot the odour of these fluids, whiefa 
Would have occasioned a sudden sho^ to bees in 
their natural State, had no e^tet upon them^ On the 
(Contrary, several mounted on the impregnated peneils* 
and even tmve^sed them wkb impunity : consequently 
their sense of smelling was obsti^eted by the paste 
^ut into their mouth^^i" 

Humboldt^ in referring to Lyonnet's admirable 
atiatomy of the eaterpilltir of the gOatmoth, takes oc- 
casion to bhitoe atithors fof drawing general conclu« 
sions ftotA onelnseet to another t* and dertainly in 
some eases this might lead to erroi^; but, in many 
others^ the coUvetse might be equally illogical, as ap-* 
pears, Ibr example, kam the singular opink^ns of Com- 
parettlt. He supposes that the organs of smell hH 
situated in difl^rent organs in different families of 
inseets. In beetles (Beettupss H^e&fatiu^ Sf^,) hsi 
thinks it resides in the knob of the antennae ; 

* Huber on Bees, p* 2S4. 

f Ueber die g«reiate Mtnkelf«ser, 1. Z73, Not. 

f De Aure Intsf ai^ Canipat. f, 288—304. 
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in butterflies and moths iii the suckei, and id fiies 
(Muscidai) and Icieusts,' in certain cells in the fore- 
head. M.' Christy again, supposed that insects smell 
. near objects with their antennules (palpi)^ and re- 
mote ones with their antennae*. RtSaumur, conceiv- 
ing the antennae to be the organs of smell, concluded 
that they inspired air^ and upon immersing the knobs 
of the antennae of a butterfly in water, he actually 
perceived minute bubbles of air issuing from them 1* ; 
but Lehmann disproved the conclusion by removing 
the bubbles, formed as he thinks merely from the 
air in the exterior sculpture, for it could not pene- 
trate the interior, and no more bubbles were formed 
after the first |. 

Kirby and Spence, on the other hand, carrying the 
argument from analogy farther than their predecessors, 
assign several reasons^ chiefly from anatomy and 
from the preceding experiments of Huber, that the 
organ of smell in insects is " the extremity of the 
nose^ between it and the upper lip, or under those 
parts :" and *' that the nose corresponds with the 
so named part in Mammalia,^ both from its situation 
and often from its form^ must be evident," they think, 
*' to every one who looks at an insect §." They after- 
wards describe what they call the " nostril piece 
drhinarium)" in the burying beetle {Necrophorus 
Vespillo), the water-beetle (Dytiscvs margineUis), 
and one of the dragon-flies {Mshna varia^ Shaw). 

Did insects breathe by any part of their head the 
mystery of smell would be less ; but so far as re- 
searches have hitherto been made^ this is not the case, 
for no spiracles have been discovered in the beadf 

* Naturgeschichte der Hymenopterorum, p. 24'» 

f Memoires, i. 224. 

I De Sensibus Externisj 3l4 

J Intr.iv.li&e^ 
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Qneh drsgon-iy (JEthna vorta). 

though there is a pair in the first segment of the 
trunk obvious enough in most caterpillars and grubs \ 
but seldom observed in perfect insects. It may be 
seen, however, in the common rove-beetle (Goerius 
olens, Stephens), and in the mole-cricket, just be- 
hind the arms. From some experiments of Huber, 
however, it appears not improbable that we have still 
much to learn respecting the upper spiracles, at least 
in bees. Swammerdam had ascertained the existence 
of three pair of spiracles in the chest, and seven in 
the abdomen of bee pupae ; and Huber, anxious to 
kam whether these were continued in the adult state, 
*. See loMOt TraosformatioDs^ pp, 138, I7,b, 200^ 
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Bove beatte (^OoeHu olens) wk the uriog. 

immersed a number of bees in water, slightly heated 
to prevent any effect fVom torpidity in consequence of 
cold. 

*' When only the head of a bee," he says, ^ was 
plunged in mercury or Water, it did not seem to duf- 
fer ; but if the head alone remained out of the fluid, 
the insect stretched out its sucker and gradually 
swooned away; if the head and thorax were im- 
mersed, leaving the abdomen free, it struggled a few 
minutes and quickly died. The mouths of the spi- 
racles appearing from this to be in the chest, that was 
lefl free, while the head and the abdomen were im- 
mersed. A bee supported this Experiment vety pa- 
tiently, and took flight when released. The fiction of 
the spiracles can be best observed by the sufibcatioA 
of bees in water. Four air-bubbles then become 
conspicuous,— two between the origin of the neck 
and the root of the wings, a third on the neck at tks 
origin of the tongue, and a fourth on the opposite 
extremity of the chest close to its junction with the 
abdomen. The bee seems to have some power in the 
retention of air, as the bubbles do not rise te the 
surface till they acquire sufficient size to overcome 
the resistance of inspiration or adherence te the sidee 
of the entities. B^ the tbiM »ttd ft>urA bubbles, th^ 
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existence of spiracles, not observed by Swammerdam^ 
is indicated. As other experiments showed that one 
orifice remaining free is sufficient for carrying on 
respiration, some internal communication must sub* 
sist between the spiracles*." It would appear, in- 
deed, that the orifice mentioned at the origin of the 
tongue is in or near the spot indicated by his preced- 
ing experiments as the organ of smell ; and even 
should we say this organ is in the pair of spiracles 
on the second ring, we have an analogy to support 
it in the gills of fish, which are situated behind and 
not before the mouth. 

The connexion of smell and taste is much closer 
in man than most persons are aware of; and this, 
taken in conjunction with the experiments of Hu- 
ber, gives additional weight from analogy to the 
opinion that the organ in insects is near the mouth. 
The connection in question seems to have been first 
observed by Willis, who found that if a sapid sub- 
stance is put into the mouth when the nostrils are 
closed, the sensation of taste is suspended f- Ac- 
cording to some recent experiments by Dr. Rousseau, 
of the United States, the operation of poisonous and 
inebriating effluvia is prevented by the same means. 
One man, afler his nostrils were stuffed, was made 
to breathe the vapour of boiling brandy for an hour 
without producing any effect, except a little smarting 
of the throat. Next day he breathed the vapour with 
his nostrils open, and in less than half an hour was 
thereby rendered so intoxicated that he could not stand. 
A delicate lady, who could not bear the smell of to- 
bacco without being sick, volunteered to try a similar 
experiment upon herself. Some tobacco accordingly 
was kept boiling in a saucepan, and she breathed the 
vapour for half an hour, keeping all the while her 
nostrils closely pressed, and she experienced no in- 
« Huber on Bees, p. 293. f De Anima Brutorum. 
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eonvenlence. Dr. Rousiieau comci^ to the eoticluslotf 
that without smell we could have no taste ; and he 
proved his opinion by successively blitid^fblding some 
young physicians, who were sceptical respecting it, and 
closing their nostrils made them guess onions to be 
apples, and camphor to be bread *. This doctrine^ 
appears not a little plausible, but it will only hold ii| 
ease oi flavours^ that is, when odour accompanies 
taste, the two sensations being as distitict as their 
causes, — a distinction first pointed out, we believe, 
by Dr. Prout T. 

The varied effects of different odours on bees were 
experimentally ascertained by the elder Huber in 
numerous instances. He found that the mineral 
acids and volatile alkali acted still more powerfully 
than spirit of turpentine. •* On our presenting 
musk,'* he says, '* to bees feeding before the entrance 
of their hive, they ceased, and partially dispersed, but 
without precipitation or beating their wings. W^d 
sprinkled aome powdered musk on a drop of honey, 
into which some bees thrust their suckers as if hj 
$tealth, for they kept as far back from it as possible \ 
but although they oflen appeared to suck it, we did 
Dot perceive it to become less in a quarter of an 
hour, long before which it would have disappeared 
had it not been mixed with musk. Pounded assa" 
foetida, whose odour is so disagreeable to us, upon 
being mixed with honey and put at the entrance of a 
hive, did not seem to annoy the bees ; for they 
greedily sucked all the honey, neither attempting to 
withdraw, nor vibrating their wings,' till they only 
lefl the particles of the gum, 

*• Having had remarked, that bees going out td 
the fields and coming home, turned aside in the ait 
to avoid passing immediately over a piece of cam- 

* PhiladelphU Journ., edit, by Dr. Chipman, No. 7, 
t Lo&dofi Medvand Fhys. Joitra. for 1812. 
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pbor biid before the entmnee of their hive« I tried thf 
tflcei; qi britiginf some compbor towf^s their meiitbe 
while their tonnes were plunged into some hooey 
placed on a card. AU of them took flight, but eller 
^ying fibout for eoiqe time, they ventured to elight 
pear the honey. While they were tempted again to 
try it» J threw eome bits of eaippbor on the lUFfaee* 
They drew4>9ek a little^ etiU keepmg the tip of their 
toQguee afl90flget the honey, and ear?fully avoided 
the caBipborr One vibrated its wings as it fed, while 
some were less aSeetad, and others not at ell ) but 
when I covered the honey entirely with camphon 
they all instantly flew away. I bad this oaid carried 
to my hivesi while some honey was put on another 
eleaa one within reach of the beee. The latter was 
soon disoovered, and the honey consumed in a few 
minutes ; but. an hour elapsed before a single bee 
eame tiear the oamphomted card, when» at length* 
two ventured to alight on it, and thrust their tongues 
into the edge of a drop of honey» Others followed^ 
and two houni after it was covered with them, and 
all the honey eonsumed* the camphor alone remain^ 
ing, whence it wa$i proved^ that the attraction of 
honey overcomes their repugnance to the smell of 
camphor*." 

Huber also tried the effect of alcohol upon 
bees shut up in a close vessel. Having allowed a 
small glass of spirits of wine to evaporate under a 
receiver, he placed in it a bee that had just been sa« 
tiated with honey. It endeavoured to escape, and 
vibrated its wings incessantly for an hour, when a 
continued tremor of the limbs, the wings, and the 
sucker became perceptible, and, at length, unable to 
stand, it lay down on its back, and began to use its 
wings like oars or feet, at the same time disgorging 
all &e honey it had previously swallowedf Window 
» Huber on Bees, p. 267« 
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flies and wood-lice (Onisct) were destroyed by the 
same vapour, but it did not seem to aflfect a large 
spider. 

We shall only mention the effect of the odour of 
one other substance on bees, namely, their own 
poison, which Huber was curious to ascertain. The 
sting of one was accordingly extracted, and presented 
to some workers before the entrance of W hive. Al- 
though they had previously been quiet and tranqofl, 
they became all at once much agitated^ None flew 
away, but two or three darted against the sting, and 
one furiously assailed the experimenters. That it 
was the odour of the stiug-poison alone which pro- 
duced these violent emotions, was obvious from ihek 
tippearing insensible of its presence when it lost it^ 
scent by drying. In anotlur instance, bees werb 
confined in a glass tube and irritated with an awn <if 
barley, till they protruded their stings and . left som^ 
poison on the sides of the glass. The mouth of the 
•tube was then presented to a group of bees at the en- 
trance of a hive, and it soon produced the agitation 
of rage obviously unaccompanied with fear ^« 

♦ Huber, p' 269. 
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Chapter IV* 

HBARINa IN INMCTt. 

The speech of Mamilius, in the Winter's Tale,— 

— — I will tell it toftly, 

Yoo cricketi shall not hear it *, 
shows that Shakspeare had a more accurate know- 
ledge of insects, than two of our most distinguished 
naturalists — Linnaeus and Bonnet, who are disposed « 
to deny that insects can hear at all. *' Passing by a 
hedge," says the latter, *' upon which there was a 
nest of common caterpillars {Clisiocampa neustria?)^ 
I remarked that the sound of my voice appeared to 
incommode them, for when I spoke they briskly agi- 
tated with repeated jerks (reprises) the fore-part of 
their bodies. 1 did not indeed suppose that they 
possessed an organ of hearing, — I know no observa* 
tion which proves insects to be endowed with this 
sense, — but I conjectured with more probability, that 
the sound of my voice was communicated to the 
organ of touch in the caterpillars, — a fact which 
proves that they have a very delicate touch f." 

It would have been well, however, if Bonnet had 
made sure of the fact before theorizing upon it, as it 
appears to us he must have been mistaken, and might 
have seen the lackeys jerking themselves in the same 
way, altogether independent of the sound of his voice. 
We have repeatedly watched by the hour these cater- 
pillars rq>eating the jerks in question, when it could 

* Winter's Tale, Act ii., Sc. 1. 
t BoDoeti GBiivres, ii« 36. 

H 
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I«ekey mofl) {CKtUoqmpt, neu*tria\ in all its atMget, «, spimi ehaiii of 
eggs; 6, larva; c, pnpa, in a cocoon; d, moth. 

not possibly be ia consequenee of any sound It 

seemed more for the purpose of producing a rent in 

the skin near the head *, as it was more remarkable 

* See Iniect TcamfiMiMtifNM^ p, 169. 
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just before their moulting than at any other time*. 
This also, as it happens, was the very period when 
Bonnet made his observation, as he expressly says, 
" soipe of them had undergone, and others were 
about to undergo their first moult.** 

Bonnet imagined, however, that he had proved his 
opinion by a similar experiment upon caterpillars of 
another species^ which also live in society a part of 
their lives. " While they were exposed," he says, 
'* to a burning sun, and ran quickly from one side to 
another, I bethought myself of ringing a small bell 
at a very short distance from the nest : some of them 
stopt instantly and briskly agitated the fore-part of 
their bodies, as if they felt the sound of the bell dis- 
agreeable f." It is unfortunate that, ifiom Bonnet's 
inattention to system, we cannot tell the species of 
the caterpillars on which the experiment iras tried; 
but we have repeated it in a number of cases, both 
with social and solitary caterpillars, without being 
able to verify his observations. At the time of wri- 
ting this, we tried the effect of a great variety of 
sounds upon a nest of the brown-tail moth (Portkesia 
aurifliia) — most probably Bonnet's species — soon 
after their first moult, but we were unable either in 
the sun- or the shade tp produce any effect upon them 
by sounds ; and several full-grown caterpillars of 
the fox-moth {LasiScampa Rubi, Schranr.) in a box 
beside them appeared equally insensible. 

We are thus inclined to explain Bonnet's second 
experiment as we did the first, though his own ao** 
coant is not improbable ; for all caterpillars are rather 
sensitive, and jerk themselves when touched, partiou^ 
larly should any of their companions come upon them. 
In most cases the jerk succeeds in driving away 
the intruder ; bttt in the cannibal species it only serves 
ftt a cause of irrit«tioa which leads them to plunge 

* J. R. t CEuvres, ii.37. 
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Fox«moth (^Loiiocampa rti5t), and caterpillar. 

their mandibles into the offender's body. We have 
had a brood of the caterpillars of the cinnabar moth 
{CcUlimorphaJacobiBiB, Stephens), which, notwith- 
standing their jerking and writhing, devoured one 
another, till only one out often remained*. 

To return to Shakspeare's cricket, it is well known 
to every boy that the field one, of a fine green colour 
{Acrida viridissimd)^ which during the summer 
*J.R. 
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ibottthfi 18 by no means spatin«^ of its stridulous 
music, instantly ceases to crink the moment it hears a 
foot fall ; and hence it is not easy to discover the spot 
where it is, unless it be approached in the most cau- 
tious manner, fof It is silent if a person approach 
within several yards of it. Brunelli, an Italian 
naturalist, tried some experiments upon this insect, 
more satisfactory than the preceding: ones of Bonnet 
He kept several in a chamber, which continued their 
ennking song through the whole day ; but the instant 
they heard a knock at the door, they were silent. 
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He. subsequently /in vented a method of imkatingth^^ 
9Piiiids, and when he did so outside the door/ at first 
a.few wo|ild venture upon a soft whisper, and by- and 
bye the whole party burst out in chorus to answer 
him; but upon repeating the rap at the door, they 
Instantly stopped a^in as. if alarmed. He likewise 
^ontuied a male in one side of his garden, while he 
put a: female in the other at liberty, which began to 
leap, as soon as she heard the crink of the male, and 
imii^ediaiely came to him,. an experiment which he 
frequently repeated with the same result *. It is re* 
markable that the males alone of these insects are 
musical ; for ^ the females," as Swammerdam long 
ago observed, ^' of locusts, grasshoppers, and others, 
make no noise t*'' We may in passing request our 
readers to remark, that Brunelli'e insect has very long 
antennse. 

It seems to. be not illogical to infer, from the 
variety of sounds produced by insects, that, in the 
instance in question, as well as in many others, they 
are intended for signals to their companions, who, 
of course, must possess organs of hearing. Hie 
drum or instrument by which the last-mentioned in- 
sect produces its loud music has been described by 
De Geer, and subsequently by Lichtenstein J. " Our 
male green field-hoppers,** says the former, " in that 
part of the right wing case which is folded horizon- 
tally over the trunk, have a round plate, made of 
very fine transparent membrane, resembling a little 
mirror or piece of talc, and as tense as a drum. It 
is smrrounded by a strong and prominent nervure, 
but is concealed under the fold of the left wing case, 
where also there are strong nervures corresponding 
to what may be called the hoop of the drum. It is 
exceedingly probable that the quick motion with 
* Comment. Instit. Bowm. th^IQQ, &c, apud Lehmana. 
t Biblia Natune, i. 217. . J Uu. Tnmt, i?. 6U 
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whieh the insect rubs these nervures against each 
other, produces a vibration in the membrane, whence 
the sound is augmented V By aiiemating the mo- 
tion rapidly from right to left, the sound is produced 
in an almost continued strain, as we have remarked 
in. those we have kept in our study t; while in the 
crickets, who alternate the motion more slowly, the 
sound is emitted at interrupted intervals, — a remark 
which any person may readily verify. 

The grasshoppers and locusts (Locu8tid€ei) pro- 
duce their chirp by applying the hind shank to the 
thigh, rubbing it smartly against the wing-case, and 
alternating the right and left legs. They have also 
a drum like the preceding family (Gryllidai) for 
augmenting the sound. *' On each side," says De 
Geer, ^' of the first segment of the abdomen, imme- 
diately above the origin of the hind thighs, there is 
a large deep opening, somewhat oval in form, and 
partly closed by an irregular flat plate or lid, of a 
hard substance, but covered by a flexible^ wrinkled 




A B 

Oram of the graishoppeT. 

' A, Part of the first ring: of the abdomen, greatly magnified, a. Deep 
eavit^, partially covered by th« plate 6. 

B,The cavity with the paru as they. appear when the plate h is re- 
moVed. e. White membrane, stretched across the bottom of the carity; 
d, Oval hole. 

« ]>e Geer, M^mpires, iii. 429. t J* R* 
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Ihcflnby&ftft. Th6 op^hiftg left by Ih^ lid i^ \n fottA 
of a half-mooti, and at the bottom of the cavity is a 
white tneiilbfane, shining like a mim^n cind tehsely 
stretched. Oil the side of the opening, towards the 
head, there is a small oval holls, into which the point 
of a pin may easily pass ; and wheki the membrane 
i« removed a large cavity is brought into view. The 
wholb of this apparatus s^ems to contribute mach 
both to produce ^and to increase the sound caused by 
the insects**^ 

We have eicamined the hole mentioned by De 
6e^ in a number of individuals, and have been 
stntok with its resemblance to the hole in a military 
drum, as well as in violins and guitai^. We founds 
itadeed, upon stopping up thi» hole with k bit of w^ft^r, 
tliat the insect could no longer produce its peculiar 
sound > but only a sort of muifled s^rttping f- S warn- 
Me#diiuti Was acquainted with tMs ihstruinent, though 
fee d^s not metitioh the hole. " Th6 grasshopper,** 
he sayi», ^' has two peculiar small drums, like the 
drum of our ear, which being struck by the help of 
two lunulated cartilages, vibrate the air in such a 
manner as to produce the sound |.'* 

The crickets (AcheiiduBj Leach), another family 
of this order of insects, are well known for their 
chirping-song, which, associated as it is either with 
the snug chimney-corner or the sunshine of summer, 
affords a pleasure which certainly does not arise from 
the intrinsic quality of its music. " Sounds," it is 
well observed by White, "do not ttlways give us 
pleasure according to their sweetness and melody; 
nor do harsh sounds always displease. Thus the 
shrilling of the field-cricket {Acheta eampeatris^ 
Fabr.), though sharp and «tridulous/ yet marvellously 
delights some hearers, filling their minds with a train 

* De Geer, MImoires, iii.471. 
t J. R. t lEKbUft Natuftt, \l 317, 
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of summer ideas of every thing that is rural, ver-> 
durous, and joyous *." 

^ Sounds inharmoiiious in themselves and harsh, 
Yet beard in scenes where peace for ever reigns. 
And only there, please highly for their sake.'* 

CowpiR, Taikf book i. 
This circumstance, no doubt,- causes the Spaniards 
to keep them in cages, as we do sraging-binls. White 
tells us, that, if supplied with moistened green leaves, 
they will sing as merrily and loud in a paper cage as 
in the fields ; but he did not succeed in planting a 
colony of them in the terrace of his garden, though 
he bored holes for them in the turf to save them the 
labour of digging. 

Swammerdam entertained a different notion of 
their music* ** I remember," says he, ** that I 
once saw a whole field full of these singing crickets, 
each of which had dug itself a hole in the earth two 
fingers deep, and then, sitting at the entrance thereof, 
they made a very disagreeable noise with the creak- 
ing and tremulous motion of their wings : when they 
heard any noise they immediately retired with fright 
into their little caverns f.'* 

The hearth-cricket (^Acheta domesticd)^ again, 
though we hear it occasionally in the hedge-banks 
in summer, prefers the warmth of an oven or a good 
fire, and thence, residing as it were always in the 
torrid zone, is ever alert and merry, a good 
Christmas fire being to it what the heats of the dog- 
days are to others. Though crickets are frequently 
heard by day, yet their natural time of motion is only 
in the night. As soon as it becomes dark, the 
chirping increases, and they come running forth, and 
are often to be seen in great numbers, from the size 
of a flea to that of their full stature. Like the field- 
^ • Nat. Hist of Selboroe, ii. 73. 
t Biblia Nature, i. 95. 
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erioket, thfty are sometimes kept for their music ; and 
the learned Scaliger took so great a fkney to thei^ 
song that he was accustomed to keep them in a box 
in his study. It is reported that in some parts of 
Africa they are kept and fed in a kind of iron oven, 
and sold to the natives, who like their chirp, and think 
it is a good soporific *. Milton chose for his contem- 
plative pleasures a spot where crickets resorted : — 
" Where glowing embers through the room 

Teach light to counterfeit a gloom, 

Far from all resort of mirth, 

Save the cricket on the hearth^**— i/ Petuerwo* 

We have been as unsuccessful in transplanting the 
hearth -cricket as White was with the field-crickets. 
In two different houses we have repeatedly intro- 
duced crickets, but could not prevail on them to stay. 
One of our trials, indeed, was made in summer, with 
insects brought from a garden wall, and it is pro- 
bable they thought the kitchen fireside too hot at 
that season t. 

The insti'ument upon which the male cricket plays 
^for the female is mute) consists, as in the preceding 
case, of strong nervures or rough strings in the wing-- 
cases, by the friction of which against each other a 
sound is produced and communicated to the mem- 
branes stretched between them, in the same way that 
the vibrations caused by the friction of the finger 
upon the tambourine are diffused over its surface. 
We deem this explanation the more necessary, as it 
is erroneously stated in a popular work, •* That the 
organ is a membrane, which in contracting, by mean^ 
of a muscle and tendon placed under the wings of 
the insect, folds down somewhat like a fkn ;'* and 
this being '* always dry, yields by its motion a sharp 
piercing sound J." 

* Mouffet, Theatrum Insert. 136. t J. R. 

X Bingley, Anim. Biog. iv. 54 ; 6th ed. 
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Insects of a very different order (Homopiera^ 
Lf:4CH), but which our translators have confounded 
with the grasshoppers, have been famous for their 
singino: from the earliest antiquity. We allude to 
the insects which we have called tree -hoppers (Ci- 
cad(B)^ so remarkable for the instrument with which 
they cut grooves in wood for depositing their eggs *. 



Under side of the cicada. Drum of the cicada. 

a Oy The outer drams; 6, the mascnlar strings; c c, the inner drums. 

Their musical organ is no less interesting, as it has 
been described by Rfeaumur, whose account we shall 
follow. It is only the male tree-hopper which is 
musical, and for this purpose he is furnished with 
a pair of drums, one on each side, consisting of two 
large plates, oval or circular in some, and triangular 
in other species, fixed to the trunk between the belly 
and the hind legs. When this exterior membrane 
• See Insect Architeetufe, p. 160, 
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is rakned, a cavity is brought into view^ part of nvhica 
seems to open into the belly, and another part to 
be covered with a second membrane, much more 
delicate than, the exterior one, tensely stretched, and 
iridescent, and in the middle there is a horny plate, 
placed horizontally along the bottom. All this, how 
ever, seems only a secondary portion of the instru- 
ment ; for the sound is in the first instance produced 
by a bundle of muscular strings, which are attached 
at one extremity to another membrane in the interior, 
obviously the true drum ; for when Rt^aumur pulled 
the strings and let them go again, the sound was 
produced even afler the insect had been a long while 
dead. These muscles, indeed, are so attached to 
the under concave surface of the drum, that when 
they pull it downwards and let it jerk quickly back 
again, a vibration is produced ; the sound issues 
through an opening contrived on purpose, like the 
opening in our own larynx, or the sound-hole in a 
violin*. 

As in the case of the field cricket, very different 
opinions appear to have been held of the music of 
the celebrated tettix (Tfimf) of the Grecian poets. 
** In the hotter months of summer," says Dr. Shaw, 
** especially from midday to the middle of the after- 
noon, the cicada, tettix, or grasshopper (as we falsely 
translate it), is perpetually stunning our ears with its 
most excessively shrill and ungrateful noise. It is in 
this respect the most troublesome and impertinent of 
insects, perching upon a twig, and squalling some- 
times two or three hours without ceasing, thereby 
too oflen disturbing the studies or short repose that is 
frequently indulged in these hot climates at those 
hours. The tettix of the Greeks must have had a 
quite difierent voice, more soft, surely, and melodious, 
otherwise the fine orators of Homer, who are com- 
. * R^aumuri M«m. v. 178« 
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jpared to it, can be compared to nothing bettier'thaii 
loud loquacious scolds*." Dr. Shaw appears to 
forg«t that a loud clear voice was one of the highest 
eicellences of a' warlike orator in'addressin!^ a body 
of troops in the open air, and that Virgil seems to be 
much of the same opinion with himself as to their 
musical powersf, which Sir J. £. Smith calls a modi 
disagreeable dull chirping J. 

One would suppose from this, that instead of 
the tunieful cicada, celebrated by the Greek poets, 
our authors were referring to ainother family {Ful- 
gorid<B)y who appear, however, to sing by night 
rather than by day, such as the gfeat lantcm-fly 
(Fvlgora lanternarid^ Li^n.), which makes a tioise 
somewhat between the grating of a razor-grinder 
and the clang of cymbals, bo loud also that it is 
called acare^ahep, by the Dutch, in Guiana §. It is 
probably the same or a similar species which Ligon 
tells us makes a great nbise in the ni^ht at Barba- 
does. They " lie," he says, *' all day in holes and 
hollow trees, and as so(Ai as the suit is down begin 
their tunes, which are neither singin* nor crying, bt^' 
the shrillest voices 1 ever heard : nothing can be so 
nearly resenibled to it as the niOiiths of a pack of 
small beagles at a distance." This author, however, 
thought this sound by ho means unpleasant ** So 
lively and * chirping,*' he continues, " the noise i^; fts 
nothing can be m6re delightful to the eairs, if there 
were not too much of it, for thfe music hath no inter- 
mission till morning, and then all is hushed ||." Pos- 
sibly he may allude tb another insect (Tettigonia 
sepiendecifh), which is said to visit Philadelphia, in 
the month of May, every seventeen years, in num- 
bers almost incredible, and makes so loud a noise that 

* Travels ia Barbary, p. 186. . 
t Georgics, iii. 328. } Tour on the Continent, iii. 95, 

^ StedmaD> Surinam, ii. 37* || History of Barbadoes, p. 65. 

I 
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people are slated not to be able to hear each other 
speak*. 

In the latter case recourse might be had to a re- 
medy, recorded by Ledelius to have been effectual 
in the case of crickets. A woman, who disliked their 
music, and had in vain tried to banish or silence them, 
at length succeeded by accident. Having one day 
invited several guests to her house to celebrate a wed- 
ding, she procured a band of music, with drums and 
trumpets, to entertain the company. This music 
was so much greater than the crickets had been used 
to or could imitate, that they instantly took to flight, 
and were never afterwards heard in the house t* 

That the real cicadae are very noisy, however, there 
ean be no doubt, from the testimonies above quoted : 
besides, Smeathman, who has given so interesting 
a history of the white ants, says that a cicada may be 
heard to the distance of half a n^ile, and that the 
singing of one in a room will immediately silence a 
whole company | ; and the Swedish naturalist, Thun- 
berg, tells us that a Javanese species makes a noise 
as shrill and piercing as if it proceeded from a trum-' 
pet §. Yet there cannot be a doubt that these loud 
songsters were the tettiges of the Greeks, and were 
placed upon a harp as the emblem of music, because, 
as Mouffet gives the legend, when two rival musicians 
(Eumonius and Ariston) were competing upon the 
harp, a tettiv, flying to the former, and sitting upon 
his harp, supplied the place of a broken string, and 
so secured to him the victory ||. Madam Merian says 
that the music of another species (yettigonia tibicen} 
is thought to resemble the sound of the harp so nearly, 
that the Dutch actually call it the harper* 

• StoU, Cigales, p. 26. 
f Goldsmith, Animated Nature, iv. 238. 
{ Bingley, Anim. Biogr. iv. 64. 
i Travels, iv. 201, || TbeaU Insect, 
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Amidst all this variety of conflicting opinions, we 
&eed the less wonder that the Grecian poets should 
praise the music of the cicada, and imag^ine it to feed 
on dew, and live in perpetual youth, — fictions, how- 
ever, altogether poetical and visionary ; for, like the 
rest of this order, it feeds on herbage and leaves, and 
80 far from being long-lived, it does not, we believe, 
survive its arrival at maturity more than a week or twa 

The preceding are the most celebrated of our in- 
ject musicians, but there are numerous others, which, 
though less celebrated, are not unworthy of notice, and 
frequently attract the notice of the most incurious : 

" Nor undelightful is the ceaseless bam. 
To him who muses through the woods at noon, 
Or drowsy shepherd as he lies reclined." 

THOMsoir. 

Yet none of these sounds appear to proceed from the 
same organs as the voice in larger animals, from the 
throat and mouth ; for the buz of flies, the hum of 
bees, the drone of beetles, and the ominous click of the 
death-watch, are all produced, as we have already ex- 
plained, (together with the sounds of the cricket and 
the cicada,) by the wings or other organs beating or 
fretting on some vibratory substance. It may prove 
interesting to mention a few of the more curious facts 
connected with this subject. 

In the case of bees, Swammerdam correctly re- 
marks that none of their air-tubes open into the 
mouth ; and even if they did, or should air be im- 
pelled thither out of the stomach, the narrowness of 
the tube is ill fitted to produce sound. Their hum- 
ming, therefore, he thinks proceeds from the wings 
alone, particularly the small membranous wings at 
the shoulder, when played upon by air propelled 
from the subjacent air-tubes or spiracles*. In another 

« Biblia Natttitt; i. 217. 
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place he says, ** Bees make a noise by the motion of 
their wings, which is increased by the internal air 
propelled out of their bodies through the air-tubes at 
the same time ; for some of these pipes open with 
wide apertures under the wings. Certain cavities, 
also, fit for receiving and vibrating the air, and formed 
under and between the wings, contribute to this. 
Nor must the shoulder-blades be excluded from their 
share in this music, since they are placed just above 
the wings, joined to the chest, and having under their 
breadth the openings of several air-pipes. It is thus 
the motion of the wings, with the assistance of all 
these parts, and by force of the propelled air, makes 
the humming noise peculiar to that insect*." M. 
Chabrier has in part adopted this opinion as to the 
effect of the airf. 

Rt^aumur observed that the various sounds of bees, 
whether more or less grave or shrill, are produced by 
the wings beating more or less rapidly against the air, 
according also, it may be, to the different angles at 
which it is struck |. The latter observation reminds us 
of the toy called the hummer (in Scotland a Whunner- 
spale), which produces a sound nearly resembling the 
hum of a bee, though rather deeper, and more loud. 
It consists of a thin piece of deal, about six inches by 
two, deeply notched all round the edge, to one end of 
which a string is tied for the purpose of whirling it 
rapidly round, as is done in slinging, when the sound 
alluded to is produced. But it is indispensable that 
it have two motions, — one round the boy who whirls 
it, and another round its own axis ; in the same way 
as we presume the vertical vibration of the bees' wings, 
combined with its passage through the air, may cause 
the hum. 

Reaumur expressly says, that a bee whose wings 

• Biblia Naturae, i. 168. 
t Essai sur le Vol des Insectes, J M^moires, p. 617. 
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are oradieated i« petrfe«dy nnite; but Joint H«intef 
vSbmSi that th^yugti the ^ing« b6 cut off and the legv 
held fast, they can still emit a shrill, peevish sbutld, 
as they can aiso do when their wings are smeared over 
with honey, and ev«n when they are held under 
wat^, which he observed to vibrate at the pomt of 
contact with the air-holes at the root of the wings*. 
A French naturalist infiftrs from Hunter's experiments; 
that the hum is rather eauised by a tremulous affection 
(rfthe entire body, than by the strong vibration of the 
upper wings f. That it is not the wings alone which 
produce the sound Is prov^ed by the well-known fact, 
that m»ny insects of the same order fly silently f. 

White, of Selbome, observed a sound like that of 
bees, for which he co«ild not account. •* There is,*^ 
he tells us, " a natural occurrence to be met with in 
the highest part of our down, on the hot summer 
days, which always amuses me much, without giving 
me any satisifkction as to the cause of it ; and that is 
a loud audible humhiing of bees in the air, though 
BOt one insect is to be ^een; Any person would 
suppolse that a large swarm of bees was in motion 
and playing about over hw head §." We have fire^ 
quently observed this humming in the neighbourhood 
of Iiottdon, in Copenhagen Fields, on Hampstead 
Heathy and at Shooteir^' Hill, and for some time were 
as much puzzled to explain it as White ; till we, on 
several occasiotos, remarked a troop of swallow^ busily 
hawking high overhead whete the humming was 
heard. There could be no doubt, therefore, that it 
was occasioned by insects, invisible to us in conse- 
quence of their distance. In another instance, we 
could plainly see numbers of bees passing and re- 
passing at a very ccmsiderable height, in their way to 
and from some blossomed litne-trees, as we supposed^ 

• Phil. Trans, for 1792, + t)ict, des Sciences Naturelks. 

X Kirby and SpefitB) Intr. li. Sf 9. ( Nat. Hist. ii. 
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which were at a good distance from the spot where 
we stood, — the primary cause, perhaps, of their flying 
high*. 

*'That purely rural, little noticed, and, indeed, 
local occurrence," says Mr. Knapp, "called by the 
country people 'hummings in the air,' is annually 
heard in one or two fields near my dwelling. About 
the middle of the day, perhaps from twelve o'clock 
till two, on a few calm, sultry days in July, we occa- 
sionally hear, when in particular places, the humming 
of apparently a large swarm of bees. It is generally 
in some spacious open spot that this murmuring first 
arrests our attention. As we move onward the sound 
becomes Winter, and by degrees is no longer audible. 
That this sound proceeds from a collection of bees, or 
some such insects, higji in the air, there can be no 
doubt; yet the musicians are invisible. At these 
times, a solitary insect or so may be observed here and 
there, occupied in its usual employ, but this straggler 
takes no part in our aerial orchestra*." 

The buz of flies has been found no less difficult to 
explain than the hum of bees. That it is not pro- 
duced by the wings alone striking upon the air, is 
proved from the fact of many insects of rapid flight, 
such as the dragon flies (Jjibellvlina) and the crane 
flies {TipulidtEi)^ flying silently. Some flies, again, 
are able to produce a loud buz when not on the 
wing. Of this, an instance has recently occurred 
to us in the wasp fly {fihrysoioxum fasdolaiutnj 
Meioen), which had got into our study, and kept up 
its peculiar buz when resting, apparently motionless, 
on the window-frame ; yet, when we observed it mi- 
nutely, there was still a perceptible vibratory tremor 
in the wings, similar to that of a harp-string, but so 
rapid as at first to escape the eye. The same buz 

•J.R. 
t Journ. of a Naturalist, p. 376, 3d edit. 
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Wasp fly (Chrywtoxumfiueiclatwtiy, 

was continued when we held the insect by the feet; 
but, on placing a slip of card loosely over the wings, 
it became so muffled as to be almost imperceptible, 
and, on laying hold of the wings, it ceased altogether. 
From all we could observe respecting this sound, it 
appeared that it could not be referred simply to any 
muscular movement, but must have arisen either from 
air playing on the membranous edges of the wings 
at their origin, as in the case of an Eolian harp-string, 
or by the stroke or friction of some internal organ 
upon the roots of the nervures*. 

Latreille seems to have overlooked the vibrating 
tremor to which we have alluded, when he contends 
that the noise of flies on the vring cannot be the result 
of friction, because the wings are then expanded f. 
But, even if the tremor were invisible to the eye, we 
should not be authorized to conclude that it was not 
produced; for the ingenious experiments devised 
by Dr. Chladni, of Berlin, and recently extended by 
M. Savart, distinctly exhilait the existence of vibra- 
tions in metallic plates when their edges are played 
upon by a violin bow, in the curious forms into which 
sand spread on th^ plates arranges itself; though 
otherwise these vibrations are for the most part im- 
perceptible. We may also refer to Dr. Wollaston's 
* J. R, t H'lst. G^D^r. des Insectes. 
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remarks on inaudible sounds, to which we shall after- 
wards advert. 

In another place, Lat^Ue, in mentioning the sin- 
gular organs called balancers, or poisers {halter es), 
says, they occupy exactly the situation of the spines 
in bees and wasps, with spiracles in the same manner 
situated behind them, whence it is evident that the 
hinder part ofthe chest, where the balancers are, cor- 
responds to the part which, in the male cicada and 
the cricket, contains tbe ok^ns of sound*. From 
the form of these balancers, as they have been called, 
b^ihg much like a drum-stick, we might be led to 
sujipose them to b6 the very instrument employed to 
produce the sound ; but, as they have been viewed in 
a diflerent light, it may be proper to take notice of it. 
Derham, accordingly, thinks that both these and the 
winglets {alvlm) in tWo-wittged fli^s {Dipterd), are 
fbt rendering the flight ittote steady. " If one of the 
poisefs,'* he says, "or one of the lesser auxiliary 
wlnga be cut off, the Insect will fly as if one side over- 
balanced the other, until It ikllelh On the ground ; so 
if both be cut off they will fly awkwardly and un- 
steadily, nianifesting the defect of some viery neces- 
saify part. The use, ho doubt, of these poisers, and 
secondi^ry lesser win^, is to poise the body, and to 
obviate kll the Vacillations thereof in flight, serving to 
the infcect, as the long pole, laden at the ends with 
lead, does to the tope-dahcerf.** Schtelver, however, 
fburtd that any mutilation of either one or all of the 
Winglets, or the poisers, in a <irarte-fly (Tipiila cro- 
catd) prevented it fh)m flying at all, and he conjec- 
tures that the poisers are air-holders J. 

Bchelver, however, (bund that a fly continued to 
bu* "when the poisers were cut off, — ah Experiment he 

• Refiie Animal, v. 429, Note, ed. 1829. 

t Physico theology, ii. 169, Note (i). 

t Wiedemann, Aithlv. ii. 210.* 
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A Father longAeg* {Pedicia rivoxa); a a, the poUers. B, The poisers, 
a a, separate. C, the poisers, a a, and the winglets, h K From De Oeer. 

often repeated with the same result ; but when he 
mutilated or removed either one or both winglets, the 
buzzing ceased*. 

De Geer, upon examination of one of the wasp-fiies 
(SyrphidiB), satisfied himself that the buzzing was 
produced by the friction of the root or base of the 
wings against the sides of the hollow in which they 
are inserted. For this purpose, he took hold of each 
wing with his fingers and thumb, and stretching 
them out in opposite directions, to prevent their mo- 
tion, and at the same time taking care not to hurt 
the insect, no sound was produced. Not con- 
tented with this, he cut off both wings of a syrphus 
very near their roots ; but this did not prevent it from 
buzzing any more than the excision of both the poisers 
and the winglets, for, on examining the parts with a 
microscope, he perceived that the remaining roots of 
the wings continued to vibrate, and the buzzing to 
go on, nor did it cease till he completely eradicated 
file wings t. 

• Wiedemann, Archiv., ii.210— 17. f M^moires, vi., 13. 
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In the spirit of banter, Aristophanes makes Chae-> 
rephon ask Socrates whether gnats buz with their 
mouth or their tail*. Mouflfet pronounces that the 
sound comes from the mouth, because the sound Is 
louder when they approach than when they retire f. 
•' After all," says Kirby, '* the friction of the base of 
the wings against the chest {thorax) seems to be the 
sole cause of the alarming buz of the gnat, as well as 
of the other two-winged flies {Dipteray This expla- 
nation however seems not to accord well with Mr. 
Kirby's additional remark, that gnats do not always 
hum when they fly; for he ought to be prepared to 
show that the wings do not rub on the thorax when 
they are silent. '* I have observed,", says he, " that, early 
in the spring, before their thirst for blood seizes them, 
gnats when flying emit no sound. At this moment 
(February 18th) two females are flying about my 
windows in perfect silence. The Warmer the weather 
the greater is their thirst for blood, the more forcible 
their flight, the motion of their wings more rapid, 
and the sound produced by that motion more intense. 
In the night — but perhaps this may arise from the 
universal stillness that then reigns — their hum ap- 
pears louder than in the day : whenee its tones may 
seem modifled by the will of the animal J." There 
can be no doubt of the fact that gnats sometimes fly 
in silence, however it may be explained : we have 
observed that in a house where the hum of gnats 
wfts not a little annoying in August, we could not 
hear one in the end of September, though we 
listened carefully to every individual which we saw 
en the wihg§. The '"jarring hum" {asper, cLScerba 
MnaTii), as Virgil expresses it, of the gad-fly is no 
less annoying to cattle than that of the gnat and the 

* Nubes. t Theatrum Insectorum, 87. 

J Intr. ii., 383. § J R 
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mosquito (Culex ) \s to ut, but probably for 

a dififeFent reason *. 

The drone of the dung-beetle (fieoirupet stereo* 
rarius), on the other hand, is, like the hum of the 
industrious bee, rather pleasant than disagpreeable, 
from its being associated with the still twilight of a 
summer's evening; though Linnaeus was certainly 
wrong in thinking it an indication of fine weather. 
It is probably occasioned by the friction of the wing** 
cases upon the base of the wings, throwing them 
into vibratory motion. Though most commonly re- 
marked in this beetle, it is not peculiar to it, for we 
have observed it, though not quite so loud, in the 
flight of the musk-beetle {Ceramhyx odoratus, De 
Geer) and in the green rose-chafer (fidonia aurata)y 
whose loud humming, as we once noticed in one 
flying around a wild rose-tree in Epping Forest, made 
us suppose it to be the violet carpenter-bee {Xylocopa 
violaced)y which has not hithertq been found in 
Britain f. 

Most of the larger animals have particular cries ex- 
pressive of fear, distress, or danger ; but we are not 
well acquainted with these in the insect world. The 
one most familiar, but not, that we are aware, men- 
tioned by naturalists, is the peculiar buzzing of ili^ 
when they fall into the fangs of the spider. We 
say ** peculiar,'' because it is altogether unlike any 
sound emitted by flies at any other time. As a fly 
does not emit this sound when it is accidentally 
betrayed to venture too far into a honey-pot, nor 
when it is caught by the hand, it must arise from 
some instinctive knowledge of the nature of its arch 
enemy, rather than from the mere circumstance of 
its being entrapped : yet we have heard flies emit 
this sound when caught in a spider's web that ha4 

^ Bee Insect Architecture, p. 405* f J. R. 
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been deserted by the J)roprietor, as well as when 
pounced upon by a hunting spider, which spins no 
web. We have not been able to satisfy ourselves 
whether or not this sound of distress is produced by 
the same organ as the common buz in flying*. 

One of the most puzzling sounds to the curious in 
such inquiries, is that emitted by the death's-head 
moth {AcherofUia Atropos), when it is Caught and 
kept a prisoner. This is described to be a loud 



Death's-head [hawk-moth (^Acherontia Atropos), 

shrill cry, somewhat like that of a mouse, but much 
more piteous. M. Lorrey ascribes the sound to the 
rapid propulsion of air from two cavities in the belly t ; 
Schroeter to its rubbing its tongue against its head ; 
and Rosel to the friction of the chest upon the abdo- 
men. That the wings are not concerned in it, is 
proved by the cry being uttered when both they and 
** J. R« t Latreille, Regne Animal^ y. 590« 
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the body are held firmly down. R^umur, lifter 
many experiments, concludes, that ** in the . more 
minute parts of Nature's works there is always 80iiie«> 
thing which we cannot explain." It appeared to him 
most probable that the cry came from the head, per* 
haps ftt)m the mouth, or rather from the tongue, and 
it might be by friction of the palpi against the tongue ; 
for when he unfolded the spirsd tongue with a jnn^ 
the cry ceased, but was renewed the instant it was 
coiled up again between the palpi. He then pre- 
vented ; the palpi from touching the tongue, which 
also stopt the sound, and when only one was per- 
mitted to touch it, the sound was much more feeble* 



ReanintiT's experiibents on the death's-head hawk-moth, a, the tongu^ 
nnfolded with a pin ; 6, the palpi prevented from touehing; the'toogoe.-^ 

Huber, without mentioning the particulars, say^ 
he has ascertained that Reaumur was quite mis- 
taken f. Engramelle informs us that M. de Johet 
plucked out the jaws (maxillcB) and cut off the palpi 
of one of these moths, and yet the noise was pro- 
duced when the wings were agitated. Being thence 
led to examine the wings, he found two concave 
scales at their base, which he supposes may be the 
organs of sound ; and when the scales were cut ofH 
the insect, he says, became mute. M. de Johet 
thinks the sound is produced by the air being 

* M^moures, ii. 293» f Oq Bees, p. 313, Note. 
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suddenly propelled a^nst these soalea by ibe ac- 
Hon of the wings. M. Lorrey again states that the 
sound arises from the air escaping rapidly through 
peculiar cavities communicating with the spiracles* 
and furnished with a fine tuft of hairs on the sides 
of the abdomen*. M. Passerini, curator of the 
Museum of Natural History at Florence, has lately 
investigated the subject more minutely. He traced 
the origin of the sound to the interior of the head, 
in which he discovered a cavity at the passage where 
muscles are placed for impelling and expelling the air. 
M. Dumeril has since discovered a sort of membrane 
stretched over this cavity like, as he says, to the head 
of a drum. M. Duponchel has also confirmed by 
experiment the opinions of Passerini and Dumeril, 
and confutes Lorrey, by stating that the noise is pro- 
duced fVom the head when the body of Ifae insect is 
removed t. 

The deathVheadmoth is not the only inseet whose 
sound alarms the superstitious. Insects^ whiph are 
much more common^ though from their minuteness 
not so oflen seen as heard, often strike the unedu- 
cated with terror as the messengers of death. We 
refer to the sound which most of our readers may 
have heard issuing from old timber or old books, 
resembling the ticking of a watch, and hence popu- 
larly called the death-watch. Some writers, who 
are desirous of being thought very accurate, are 
particular in distinguishing a certain insect as the 
genuine death-watch, while others are heI4 to be 
spurious ; yet there can be no doubt that the same 
sort of ticking is produced by several species. I4a- 
treille, indeed, seems to say that it is common to a 
whole genus (^7io6mm,FABR.|) ; and besides these, 

• Stephens's lUiistr, (Haiist) i, 116. 

^t Annates des Sciences Naturelles, Mars., 1828. 

t FasiUss Nanuses, i, 484, sd. 1889r 
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wttkh Mr. Stephttid eiium«rates ten gpedet found 
m Britain, we know at leafit two species of a rtrj 
diierent genus (^Atropos, Lbach), iilso indigenous^ 
which produce the so much dreaded sound. 

Sir Thomas Browne considered the subject of the 
death'-wntch of great importance, and remarks that 
the man *' who could eradicate this error from the 
minds of the people, would save from many a cold 
sweat the meticulous heads of nurses and grand- 
metkers*/' as such persons are firm in the belief, 
that— ^ 

Hie solemn death-watch dicks the houf of death. 
Swifl endeavoured to perform this useful task by 
means of ridicule. His description, suggested, it 
would appear, by the old song of " A cobbler there 
was, and he lived in a stall,*' runs thus : — 

— -" A wood worm 
Unit lie&in old wood, like a hare in her form^ 
With teeth or with claws, it will bite, it will scratch ; 
And vhamhermatds christeD this worm a death-watch ; 
Because, like a wateb, it always cries click. 
Then woe be to those in the house that are sick { 
Fori aure as a guo, they wiU give up the ghost, 
If the maggot cries click when it scratches the post. 
But a kettle of scalding hot water injected, 
Infallibly cuq^s the timber affected : 
The omen is broken, the danger is over, 
The maggot will die, and the sick will recover f.** 

It may be well to give a few notices from natural- 
iltd who have observed the proceedings of those 
inseets. ** I possess," says Swammerdam, *' a sbiali 
beette» which, having ^rmly and strongly fixed its 
foiftdmost legs^ and bent and put its head thrcHigh 
tht bpace l^wettn them, makes a continual ndse in 

* Vulgar Errors, 
f Qklotud in l^irby and Spettet, ktr» ii. 386. 
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oM pieces qf wood, walls, and ceilings, which is 
sometimes so loud, that, upon hearing it, people have 
been persuaded that nocturnal hobgoblins, ghosts, 
or fairies . wandered about them. Other species of 
beetles make a strange noise by rubbing their head 
against their breast, and others press their tail or 
belly close to their wing-cases, and by that means 
also make an uncommon creaking^." 

Derham kept a male and a female (Anobium tes- 
pelatum ?) together in a box for. about three weeks, 
and by imitating their call, he could make them click 
whenever he pleased. At the end of this time one 
of them died, and soon afterwards the other gnawed 
its way out and escaped. Mr. Stackhouse also kept 
a beetle of this kind in a box, and carefully observed 
the manner of its beating. According to him, it 
raises itself on its hind legs, arid, with the body 
somewhat inclined, beats its head with great force 
and agility against the place on which it stands. 
One of them, on a sedge- bottomed chair, exerted so 
much force, that its strokes were impressed and 
visible in the exterior coat of the ^edge, for a space 
equal to that of a silver penny. 

M. Geoffroy supposes the noise to be caused by 
the insects striking the wood in order to make holes 
to lodge int; but M. Olivier, having heard the 
sound come from the interior of the wood, thinks it 
must be produced by the grub rather than the per- 
fect insect, because the beetle has not sufficiently 
strong mandibles, like the grub, for gnawing ; and 
besides, it does not require to enter again after it 
goes out, since it does not lay its eggs in holes, but 
in cracks and crevices t* M. Tigny again, though 
he does not impugn Olivier's accurapy, says, that 
the perfect insects can produce the sound, ** for we 

C^"^ , • Hill's SwammerdaDii i. 125. 

t FauDQ Parisienne. % Coleopteres. 

Digitized by VjOOQIC 



nAEIKd Iff INSBCTSi 111 

have tetcral tktieB sui^i4fl«<i tte flaVoyArd beetb 
(Anohiwn tBHdatum, FAait.) beating with redoubled 
strokes with its head upon the eeilihg*/' He pre- 
tends not to decide whether it was to knock out a 
cavity (br its eg]^ of a call to its niate» 

Latrettle says, the mate and the female (Aimbia)^ 
at the peHod of pairing, strike many times successtrely 
and rapidly with their mandibles the wainscot where 
they are placed, and mutiially answer each other's 
signal, and such is the cause of the ominous tickingf^ 
He observed an Instance of this in the striated timber 
beetle {AnMwm itriaitan% which^ upon striking 
with its mandibles on the outside of a pile of woo£ 
was answered from within. 

We hav!^ ourselves observed the clicking made by 
a beetle (Ancbinm ftrtvnax), more common^ perhaps, 



Sb«tr4t S()ec{M of d«iitVw^te^ beetle grently ^ft)^D^fi«d. o. AluMum 
teuekUuwi, 6, Anobium Hriatttm, e, AMobium pcrtinas. 

than the • preceding, in the holes of old wood, and 
have heard it more frequently in the night than the 
dayi It moves its heiad up and down like a pendulum 
wiven it clicks, but we could not be certain whether 

* HiSt Nat. dies Insecles, iii. l23, ed. 1830. 
' ^ ^gne Anitti&l, It. 484, ed. 1829. 
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we saw it strike the Wood. In the case of the 
timber-louse {Atropos ptdsatorius^ Stephens), the 
insect certainly strikes the object ; for in consequence 
of the softness of its body, it could not otherwise 
produce the clicking, which is much quicker, and 
not so loud as that of the beetles. We have 
even distinguished this sound to be much less per- 
ceptible when the insect was, as it often is, in a 
collection of dried plants than when on an old book 
or a drawer*. 

These are only a few of the more remarkable 
sounds produced by insects ; but it is highly probable, 
as we have already hinted, that these tiny creatures 
emit many sounds altogether imperceptible to us, — 
an opinion which is strikingly corroborated by the 
experiments of WoUaston. It is well known that 
persons affected with slight deafness hear sharp 
sounds much better than those which are grave and 
low, being able to distinguish the voices of women 
and children, in consequence of their acuteness, 
much better than the lower tones of men's voices. 
This fact, indeed, is practically acted upon by those 
accustomed to converse with persons hard of hearing, 
in which case they use a more shrill, rather than a 
louder tone of voice than common. Many persons 
who never felt any defect in their hearing cannot 
hear certain sounds which others perceive distinctly ; 
and this partial deafness may be artificially produced 
by shutting the mouth and nose, and then exhaust- 
ing the air in the Eustachian tube by expanding the 
chest in a forcible attempt to take breath. When 
this is done so that the exhaustion of the air behind 
the drum of the ear is as complete as possible, the 
external air is felt strongly and even painfully press- 
ing on the drum, in which case the ear becomes 
insensible to low sounds, though shrill sounds are 
* J.R. 
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as readily perceived as before. After the ear is 
brought into this state it will remain so for some 
time, without continuing the painful effort to take 
breath, for, by suddenly discontinuing the effort, the 
«Mi of the tube will close like a valve, and prevent 
the air from getting into the drum. The act of 
swallowing, however, will open the closed tube, and 
restore the ear to its wonted feeling. 

While the ear is exhausted of its internal air, if 
we attempt to listen to the sound of a carriage 
passing in the street, the rumbling noise cannot be 
heard, though the rattle of a chain or a loose screw 
remains as easily heard as before. At a concert 
the expieriment has a singular effect As none of 
the sharper sounds are lost, and the great mass of the 
louder sounds are suppressed, the shriller ones are 
consequently so much the more distinctly heard, 
even to the. rattling of the keys of a bad instrument, 
or the scraping of cat-gut unskilfully touched. In 
the natural healthy state of the ear, there does not 
seem to be any strict limit to our power of perceiving 
grave sounds ; but if, on the contrary, we turn our 
attention to the other extremity of the scale, and 
with a series of pipes, exceeding each other in sharp- 
ness, we examine the effects of them in succession, 
upon the ears of any considerable number of per- 
sons, we shall find a very distinct and striking dif- 
ference between the hearing of difierent individuals, 
whose ears are in other respects perfect. The sud- 
denness of the transition from perfect hearing to to- 
tal want of perception, occasions a degree of sur- 
prise, which renders an experiment, with a series of 
small pipes, among several persons, rather amusing. 
Those who enjoy a temporary triumph, from hearing 
notes inaudible to others, are often compelled, in 
their turn, to acknowledge to how short a distance 
their superiority extends. Dr. WoUaston accord- 
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lAqXj found thftt one of his fnendci was quite insea* 
fliUe to the sound of a small organ-pipe, which was 
far within the limits of his own hearing* He aiso 
remembers a female relation to have said that she 
never eould hear the crink of the hedge-cricket 
Two ladiies of his acquaintance told him that thdr 
ibther Could never hear the chirping of the house* 
sparrow, and this is the lowest limit to acute hearing 
which he met with* and he supposes it to be very 
uncommon; deafness, even to the sound of the 
house-cricket^ is not usual, While it is by no means 
rare to find people who are inaensibie to the shrill 
squeak of the batk 

The range of human hearing comprised between 
the lowest notes of the organ, and the highest known 
sound of insi^cts, includes more than nine octaves, 
the whole of which are distinctly perceptible by most 
ears. But '' since there is nothing," Dr. Wollaston 
eoncludes, *' in the constitution of the atmosphere to 
prevent vibrations much more frequent than any of 
which we are conscious, we may imagine that animals 
like the crickets iChrylli), whose powers appear to 
eommence nearly where ours terminate, may have 
the £u;ulty of hearing still shaipw sbunds, which at 
present we do not know to exist ; and that there may 
be oth^ insects, hearing nothing in common with us^ 
but endowed with a power of exciting, and a ucose 
that perceives* vibrations indeed of the same nature 
as those which constitute our ordinary sounds, but 
so remotCft that the animals who perceive them may 
be said to possess another sense, agreeing with our 
own solely in the medium by which it is excited, and 
possibly wholly unafiected by the tdower vibrations of 
which We are sensible *.*' 

• DK Wollastoii iA PhiU TrhM. for 1 820^ p. 314. 
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ORGAN OF HEARING IN INSECTS. 

Leaving insects for a moment out of consideration, 
we find a much greater difierence in the form and 
structure of the ears, than of the eyes, of other ani- 
mals. The eyes are always placed in nearly the 
same part of the head, and consist of a transparent 
portion more or less complicated, and a nervous 
expansion for receiving the visual image. This uni- 
formity, however, does not hold in the case of ears, 
for though their situation is as constantly the same 
as the eyes, their form is exceedingly varied. The 
opening of the ear, for example, is admirably con- 
trived. ** In the owl that perches on a tree," to use 
the words of Grew, **. and hearkens after the prey 
beneath her, it is produced farther out above than it 
is below, for the better reception of the least sound. 
But in a fox, that scouteth underneath the prey 
at roost, it is for the same reason produced farther 
out below. In the polecat, which hearkens straight 
forward, it is produced behind, for the taking of a 
forward sound. Whereas in a hare, which is very 
quick of hearing, and thinks of nothing but being 
pursued, it is supplied with a bony tube, which as a 
natural otocoustick (ear-trumpet) is so directed back- 
ward, as. to receive the smallest and most distant 
sound that comes behind her*." The outer ears 
also of hounds, swine, and other animals designed 
to hear low sounds, are either, pendulous or move- 
able, to compensate for their difficulty of moving the 
head ; for were their ears not so constructed, hogs 
while eagerly digging for roots, and hounds when 
keenly pursuing their game by the scent, might fall 
into danger, which their hanging ears readily in- 
timate by catching the lowest sounds that float along 
the ground. 

* Cosmologia Sacra, i. 5. 
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In insects again, to come directly to our subject, 
the eyes, as we shall see in the next Chapter, are 
varied infinitely more thah in the larger animaU, 
both in structure, number, and position, and this we 
thinlE difibrds a fair presumption that the eairs may 
exhibit a corresponding variety. But it will be ob- 
jected, we foresee, that the eaifs of insects hliv^ nevet 
been discovered, or at least that no two observers are 
agreed about what they consider the organs of hear- 
ing in insects* We should answer that this is one 
of the feirguments which tends to corroborate our 
position. The opinion that the antennse are the 
organs in question, appears to correspond most nearly 
with our preceding remarks, and though rejected by 
many distinguished naturalists, it is maintained by 
(Others inferior to none in accuracy and acumen, 
among whom we may reckon BonsdOrf, G5ze, and 
Christ, and our own deservedly celebrated entomo- 
logists, Kirby and Spence, though on one occasion 
"^ey think the autennee may be organs of smell. 

The antennee, then, according to these Views, cor- 
respond to the tdts of larger animals in number, in 
position, in standing out fh)m tiie head ; emd what 
is no less important, unless we admit this opinion, 
no other oi^n seems to represent the ears, and 
hence it appears highly probable, that their primary 
function is hearing, whatever thdr secondary fiinctions 
may be, as the primary function of the tongue is 
tasting, though it is in some dises Used to an organ 
of touch. According to this view Uiey may be used 
as tactors, or as hygrometers, if we may us6 the term, 
to discover the state of the weather, which some in- 
sects appear to be skilAil in discovering, and which 
Lfchmann terms ASroscepsy** 

" I once was observing,'' says Kirfoy^ ^ the motions 
of a weevil (Apion) under a pocket microscope: on 
* De A&teunis Ins«dt. ii. 65. 
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leoBg me* H leeeded. Upon my making a slight 
but distinct noise, its antennae started 1 1 repeated the 
noise several times, and invariably with the same 
effect. A beetle {Harpalus)^ which I was holding in 
my hand, answered the sound in the same manner 
repeatedly. I will now mention another effect that I 
elifierved, still more remarkable. A little moth was 
reposing upon my window; I made a quiet, not loud, 
but distinct noise : the antenna nearest to me im- 
mediately moved towards me. I repeated the noise 
at least a dozen times, and it was followed every 
time by the same motion of that organ ; till at length 
the insect, being alarmed, became more agitated and 
violent in its motions. In this instance, it could not 
be touch ; since the antenna was not applied to a 
surface, but directed towards the quarter from which 
the souQd came, as if to listen." It is necessary* 
however, to remark, that there is a want of pre- 
dsion in these experiments, as bo precautions are 
mentioned to have been taken to hide the cause of 
the noise from the eyes of the insect. 

** It has beep used as an argument," he continues, 
"• that the antennse are primarily taotors or instru- 
ments of touch, that a four-winged parasite fly 
{Foemu jaculator^ Fabr.), before it inserts its ovipo- 
sitov, plunges its antennae into the hole forming the 
nidus of the bee, to the grub of which it commits its 
egg. But had those who used this argument mea- 
surad the antennae and the ovipositor of this leh- 
neuqion, they would have discovered that the latter 
is thriee the length of the former : and as these in- 
sects generally insert it, so that even part of the 
abdomen enters the hole, it Is clear that the antennae 
eannot touch the larva ; its object therefore cannot be 
to explore by that sense. Others suppose that by 
these organs it scents out the destined nidus for its 
eggs; but Lehmann has satis&otorily proved that 
they aie not olfiustory organs. We can therefore only 
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suppose, either that, by meians of its aii4enn», it^hears' 
a slight ncHse produced by the latent grub, perhaps 
by the action, of its mandibles ;. or else thati by ite 
motions, it generates a motion in the atmosphere of 
its habitation, which, striking upon the antenn® of 
the Fcenus, are by them communicated to its sei^ry^ 
A . similar disproportion is observable between the 
antennae and the ovipositor of another parasite fly 
(Pimpla manifedator)*. Bees, when collecting, 
honey and pollen, first insert the organs in question 
into the flowers which they visit;. but, as I have* 
more than once observed, they merely insert the tip 
of them. If anthers are. bursting, or nectar is 
exuding, these processes, probably are attended by a 
slight noise, or motion of the air within the;blosaom« 
which, as in the last case, afiects without inamediate 
contact the exploring organs f." It is also probable 
that this insertioa is to ascertain the presence or 
absence of insect enemies, which may be lying in- 
wait for mischief in the flowers. 

It is important to remark, with regard to this in/« 
quiry, that no effect is likely to be produced, upon 
insects, by sounds unconnected with their habits {; 
for even the timid hare will scarcely bend its ear to the 
clang of a peal of bells, or the beat of a drum, while 
the bark of a lap-dog would put it to immediate 
flight ; and though a flock of rooks, as we have fre- 
quently remarked, will feed \malarmed . during a 
violent thunderstorm, the report of a fowling-piecev, 
though ever so distant, or even of a boy's po^-gun* 
will instantly rouse them. The same holds with 
respect to insects ; and accordingly the quick-eare4 
grasshoppers, locusts, and crickets, will not pay any: 
attention to the beating of a watch, the ringing, pf 
glasses, or any similar noise, while the object is kept 
gut of their sight, — but the .rustle of leaves, or, (the 
* Figured in Insect Transformatioas, 57-8. 
t Intr. iv. 242. I Huber on Bees, p. 285« 
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seemingly noisdess tread of one of their own species; 
near them, puts them in a moment on the alert. — 
Having at present about a dozen of different species 
of this order alive, we have repeated these experi- 
ments in every possible form ; but the most im- 
portant, with respect to the antennae, is that, when 
a leaf or a bit of paper is rustled under a table, 
the green grasshopper {Acrida viridmimd) im- 
mediately bends one or both of its long antennae 
in the direction of the sound, just as a rabbit would 
do its ears if similarly alarmed. The same effect is 
produced when a large beetle, in a box, is placed 
out of sight near it; and when placed behind, it 
bends the antennae back over the body, and bustles 
to get out*. It is obvious to us, indeed, that it is 
partly, if not wholly, in consequence of the great 
length of their antenns that these insects hear so 
acutely ; and we think vre have remarked that the 
species in which they are short' have a less perfect 
sense of hearing. In the capricom beetles {Lamia^ 
4*0.), which live on the wood and bark of trees, the 
antennae are also very long, for the purpose, it may 
be, of warning the insect of the approach of snakes, 
lizards, or the voracious wood-pecker, whose loud 
tapping, however, it will not be difficult to recognise. 
The pretty moths, called by our London collectors 
the long-horned japan (Adela^ Latreille), have 
their antennae prodigiously long ; and as they appear 
early in spring, even, as Latreille remarks, before 
the oak is in leaf, may not these organs be to give 
them quick intelligence of the approach of birds, who 
are then most eager in hunting afler insects? Be 
this as it may, these little moths are exceedingly 
timid, and, though not of very rapid flight, will start 
off at the slightest rustle. 

Both the Hubers have inferred that the antennae in 
* See page 77 for a figure. 

X. 
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De QterelUh female. 

bees apd ants are instruments of language by the 
medium of touch and gesticulation* Let us examine 
the experiment made to ascertain the means by which 
intelligence of the loss of a queen is spread through 
the hive, which always takes place within an hour 
idler the event 

** I divided," he says, " a hive into two portions bf 
means of a grating, executing the operation with such 
expedition and delicacy, that the smallest agitation 
was imperceptible, nor was a single bee injured. The 
bars of the grating admitted £e free circulation of 
air, but were too close for the reciprocal passage of 
the bees. I did not know which half contained: the 
queen, but the tumult and huwpg in number one soon 
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Assured me she was in number two, where quietness 
and tranquillity prevailed. Still preserving the cir- 
culation of the air, I closed the entrance of both, 
that the bees, seeking for their queen, should not find 
her. In two hours they calmed, and order was re- 
stored ; and we afterwards saw the commencement of 
three royal cells. 

** The apertures in the division between the halves 
allowed the communicatioti of the bees of number one 
with a queen produced from these, by means of 
smelling and hearing. They were separated by an 
interval not exceeding the third or fourth part of an 
inch, which they could not pass : yet the same bees 
became agitated; they constructed royal cells, and 
reared young queens, as if their queen had been quite 
lost. This observation proves that it was neither 
from sight, hearing, nor smell, that the bees were sen- 
sible of the presence of their queen, and that the aid 
df another sense was interposed. The division in- 
serted between the halves of the hive having deprived 
them of nothing but contact with her, was it not very 
pirobable that her presence had to be learned by 
touching her with their ant^nnse ? It is by means of 
these oi^ns that bees gain the knowledge of their 
oombs, their young, their companions; and also of 
their queen, all communicated by the sense of 
feeling. 

♦• To be satisfied on this point, a queen was con- 
fined in a glass box, covered within with a grating, 
which allowed the passage of the antennae, but was 
too small for the heads of the bees. We remarked 
from the first, that the distress commonly following 
the departure of a queen was not manifested on this 
occasion. All the bees knew that she was not lost, 
and when she was restored to them, they seemed to 
recognise her immediately. The communications of the 
bees witti tins queen weire made by means of an infinite 
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number of antenns thrust through the grating, and 
turning in all directions, plainly indicating that they 
were occupied with her. She acknowledged the in-> 
terest they took in her by always remaining fixed on 
the grating, and crossing her antennae with those so 
evidently employed in ascertaining her presence *." 

To us, this certainly proves the importance of the 
i^econdary use of the antennae in touching ; but the 
buz which spreads through the hive is evidently the 
means by which the loss of a queen is made known 
to those that have not had an opportunity of ascer- 
taining it by other means. 

. The younger Huber has attributed to ants, what 
be calls an antennal language. He tells us, that the 
means of mutual communication among ants con^ 
sists ** in striking with their head the corselet of 
their companions, in the contact of their mandibles; 
but the antennae, and the organs of touch, and per* 
baps, of some other sense, are the principal instru- 
ments connected with the language of ants. We have 
seen these insects frequently use them on the field of 
battle, to intimate approaching danger, and to ascer- 
tain their own party when niingled with the enemy. 
I'hey are also employed in the interior of the ant-hill, 
to warn their companions of the presence of the sun ; 
in their excursions, to indicate their route ; and in 
their recruiting, to determine the time of their de- 
parture. . The ant who experiences hunger, begins 
by striking with both its antennae, with an extremely 
rapid movement, the antennae of the ant from whom 
it wants its supply; it then draws closer, with its 
mouth open and its tongue extended, to receive the 
fluid. During this operation, the ant who is receiv- 
ing aliment does not cease caressing its kind friend, 
by continuing to move its antennae with great quick- 
ness ; it also plays upon the lateral parts of the head 
of its benefactor with its fore feet, which, horn the 
* Huber oo Bees, p. 280. 
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cfelfcaey ahd rapidity of thdr movement, yield ih htt 
respect to the antennae* " 

To us there does nof, hovrever, seem to be any^ 
thing In this ^hidi shows the antennse to have ant 
peculiar fbnctions, any more than we should think it 
correct to theorize in the same way upon the bills of 
nestling birds, which ai^ opened to receive fbod, or 
their win^, which are opened and vibrated rapidly 
while they receive it. The quick movements of the 
antennse, indeed, Ti^ich have in many insects been 
remarked as indicating eagerness to explore by touch, 
appear to us precisely like the similar motions re- 
maiitable in the cars of horses, And even of the 
dullest ass, when excited by anything thai pleases 
them. Ants, bees, and other insects, perhaps employ 
sounds fbr communicating with one another inaudible 
to our ears. That beels, at least, ftrfe ftftcted by 
nofsesr which we can hear is proved from the singular 
effect produced upon them by sounds occasionally 
emitted by the queen, as well as by the death's-heat! 
moth {A eherontia A ttopoi) . 

The younger Huber also fancies that the aphides 
and gall insects, upon which the ants depend for a^ 
considerable portion of their food, understand the ani- 
tennaJ language as Well as the ants themselves. ^'-By 
watching a single brown ant*' (Forrhica brunned), he 
says, *' on a branch of a thistle, I saw it at first pass, 
without stopping, Some aphides, whifch it did not dis- 
turb, but shortly after stationed itself near one of thri 
smallest, and appwired to caress it by touching its tail 
alternately with its antenns?, with an extremely rapid 
movement, like the play of the fingers in a shake 
upon the piano-forte. I saw with much surprise the 
fluid (honey-dew) escsipe from the body of the aphis; 
and the ant take It into its mOuth. Its antennae werd 
directed to a much larger aphis than the first, which, 
on beitrg caressed after the same manner, discharged 
♦ ttuber on Ants, pag^ 208. 
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the noumhins fluid in gKt^ter quantiiy* and this the. 
ant immediately, swallowed. ' In the same manner it 
proceeded to a s third,. a fourth, and a fillh, after 
which it returned to the nest. Those which remained. 
OB the thistle presented me with the same scene." 
Aj^ain,/' I was very much, astonished when I saw, 
for the first time, an ant approach a gall-insect, and. 
perform with its^atennce, on its lower extremity, the. 
same manoeuvres as in the instance of the aphides. 
After having a few moments caressed this insect, I 
saw proceed from its l)acka large drop of fluid, which 
the ant immediately lapped up. I observed the same 
QCCMiiiencei with reference to other galUnsects on the 
i^ame tree, during.several Reasons *" 

, We. cant produce an almost exact parallel to 
these Aiibservations in the case of several sea-birds 
(Jjedris^ Ij4iio8iEi).. . According to Temmincki ** these 
]|:arely fish on their own account, but most commonly 
subsist on.alim<^nts. which. they oblige the searmawa 
{Larii t^. 4>f^rge, throwing themselves with an 
ae^ni&hing velocity upon »this, which falls from a 
tteighit, in .the aiK» ^nd.thus they live at the ex.peiise of 
otb?rs, which they, ii^ssantly pursue t*" From ouc 
9WII observation* however, we are quite convinced 
t^iat it is the mute. of the gull, and not the fish it 
disgorgeSv'Which the arctic gull {Lestris paroiitictiSi 
B{oi(^)a procures by follQwing others, tmd this accords 
with bpth the scienftific and the popular name of the 
bird in most languages* The French call it Stereo^ 
rair^i the Italians Steroorario, the . Scotch the dirtyr 
alien, and the English ibe dung-bird. or dungr hunter. 
I^houghweh^v^ seen it in, numerous instances thus 
procuring, its. food by following its congeners in the 
air till they muted, we never imagined, as Huber 
does wi^h .rei^ct to .the ants and aphides, that 
they understqod its language of solicitation, or that 
it had peculiar organs for that purpose. But most 
* Hubcr on Ants, p. 220, f Manuel d'Omith. ii. 790, 
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sorts «f biixk will mute if th^y are approached, and 
it appears the arctic-gull profits by the knowledge of 
this. We have at this moment a black cap {Sylvia 
atricapiUa) in a cage, who invariably mutes every 
time any one comes near him, and the red-breast (S. 
rubeculo:) may be observed to do the same when he 
is frightened away, from, his crumbs at the cottage' 
door. . That it is the same in the case of the ants and 
aphides any one may prove, by taking a pin or a 
camel-hair pencil, and gently touching the aphis, 
when it will eject the honey-dew as readily as by the 
caressing of the antennsB *. 

In many insects it is obvious the antennae cannot 
be employed as organs of touch, on account of their 
peculiar conformation. . In the common flies {Mus" 
cid^t for example, they are very short, and in ^ome 
of the beetles catinot be bent to the plane upon 
which they walk. The great importance of the organ, 
however, to beetles and some water insects is proved 
by the care taken to protect it, and the manner in 
which it is employed. In the water-scorpion {Be- 
lostomayxhttt is a cavity in the head, containing a 
very deep' kidney-shaped box between the eye and 
the throat, to receive and defend its singular antennse, 
which, when they are reposing, is closed by the ex- 
terior harder joints, and from which it seems as if 
they turned out like a sentinel out of his box. In 
some water-beetles (Gyrinva, Pamus, S^c.) they 
are withdrawn within a lateral cavity of the same 
part, and are defended from the water externally by 
the auricle at their base. When a beetle rouses itself 
from repose, the first thing it uniformly does is to 
expand its antennae, which are usually kept in active 
motion till it stops again, for the purpose as it seems 
to us, not of feeling its way, because they seldom touch 
anything, but of listening to the approach of enemies 
or of prey. 
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^ /Amongst tne auftiors wljo have advocated the 
dpinion of, antennee being the organ of hearing, 
bonsdorff appears to have been amongst the first *; 
and his statements were followed up and extended by 
Bi. ChriiSt t and Goze, the latter holding it a good 
argument that insects erect their antennae as other 
animals do their ears J, but which Lehmann» full of 
his own notion of aeroscepsy, treats as a mere con- 
jecture, devised because they could find no other 
parts like the eai% of other animals §. Comparetti, 
an Italian naturalist, however, persuaded himself that 
he could demonstrate an organ of hearing in insects, 
consisting of certain little sacs (Sacculi)^ filled with 
fluid, in hollows under the bulbs of the eyes, and 
pellucid ducts convoluted and intermingled with 
white filaments of nerves, distinct from the vessels of 
the wind-pipes (JtracheiB). Of these he has griven 
minute descriptions as they appear in the field-cricket, 
the locust, the dcada, the white butterfly, the dragon- 
fly, the hornet, the common fly {Mmca domesticd)^ 
ther ant, the bee, and in spiders ||. 

Whether this be, in fact, j[iart ot the internal appa- 
ratus for hearing in insects, we cannot tell ; but, at all 
events, firom beitig^ situated near the base of the 
antennae, it does not contradict the position we have 
maintained. The same is also confirmed in a re- 
markable manner by the known situation of the ears 
in crabs and lobsterd, which agree with insects in 
poBsesftinr antennae. At th^ base of the antennae, 
accordin^y, !n crustaceous animals, are two moveable 
organs in the form of protuberant papillae, but 
thidcer aifd harder thkn the shell that covers the 
body; The cetttre of these is perforated »with a 
round bote, over which, in the living ataimal, an 

*"De Vth Aiitennarum. f Der Hymenopterorum, p. 53, 

t Natur.-M^nschehl. and Voreseh. v. 389. 

i- De JSeosibus Externis, p. 26. 

II Do A4ireiiUern«q9fl|{>Mila^ pp. 287-^04. 
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elastic membrane like the drum in the human ear 
is tensely stretched*. Fabriciust and Cavalini J, in- 
deed, term this the drum {iympanvm) : Scarpa calls 
it the window of the vestibule. But be this as it may, 
the nerves of hearing are expanded upon the interior, 
and are intimately connected with the antennse. 



Ear, See, of the wab. a a, tbe eani, from the base of whicb the anteBOft, 
b 6, arise ; c, the ptalpii. 

According to this view of the matter, the antennae 
of crabs and lobsters, and by analogy in insects, may 
perform something of the same office as Laennec's 
instrument called the Stethoscope, which medical 
men use for assisting the ear to ascertain the sounds 
producn^ within the chest by breathing, speaking, 
the beating of the heart, and other organic move- 
ments. The stethoscope magnifies these sounds, and 
gives facility and precision of listening. 

* Scarpa de Ayditu, pp.' 2, 3. f Nye Skrifter, ii. 376. 

X Lehmaoa de Sensibus ExterniS; p. ^6. 
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CHAPTEa V. 
YNION IN INSECTS. 



Thbrb is no animal naturally blind, says Bidloo*. 
But the universality of the position is rendered doubt- 
ful by the structure, if not by the actions, of some 
insects observed by distinguished naturalists, whose 
testimony is unimpeachable. Latreille, for example, 
describes two species of ants, whose workers are, to 
all appearance, blind, though their males and females 
have eyes sufficiently obvious. One from South Ame- 
rica (Formica cceca),' in Olivier's collection, he had 
never seen alive ; the other {Ponera contracta^ Latr.) 
he found under stones near Paris, though not com- 
mon. " I have never," he says, " been able to detect 
the eyes, even with the aid of a lens half a line in 
focus. I have seen a great number of individuals, 
both living and dead, and I have only once or twice 
imagined I could just see a very small depressed point 
in the place of the eyef*" Again, he says, ** if the 
eyes exist at all, they can be of little more use to 
these ants than those with which nature has furnished 
the mole ; for, like it, they are destined to pass their 
days in obscure retreats, inaccessible to light, and an 
never seen running about like the others in open day, 
and if thdy do venture abroad from their dark galle<> 
lies, it is only daring the night |.^ 

We have ourselves verified all these obligations 
upon this spcoies, at Havre de Qrace, where it is more 
common than at Paris. We found that their dislike 

♦ De Ocnlis et Visa, 
t Hist. Nat; dss Fourjids, 196« { Ibid. 
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tq light was so great, that when we shut up a few of 
them, with their pupae, under a glass, with only a 
sprinkling of earth, they contrived to pile up enough 
to cover themselves completely in ; ana even when we 
made the floor of their prison of a plate of glass, so 
that the light could be admitted below, they still con- 
trived to manage their scanty materials so as to pave 
this glass floor, sprinkling it with minute grains. 
Two females, with a few workei:s that chanced to 
escape, were afterwards discovered on the floor, withi^ 
a bramble leaf^ which h^d coiled up in \rithering, and* 
in deficiency of other material to stop up the open- 
ing^, they had gnawed portions of the leaf itself, and 
masoned them into little walls to exclude the light, 
But, 60 far from inferring from this that they are blindi 
we should be disposed to conclude that they have^et 
extremely semible to lights though, fnom their mi-; 
nuteness, th^y elude our se^u^h. It is to be recotr 
lectedy indeed) that the insect is one of' the smallest, 
being lather less than a sixth of an inch in length ; 
but the circumstance is more remarkable from most 
ants having very large and prominent eyes*. 

A more extr^tordinary opinion has been maintained 
respecting the blindness of spidery, inasmuch as their 
eyes are^ in most species, so very conspicuous, and 
mora brilliant thf^n in any animal we at present re- 
collect. Speaking of one of the hunting spidery 
(SaUiciu Bcenicus?)^ Swammerdam says, *' These 
seiz^ their prey by a sudden leap» and therefore im- 
ture has provided them, as well as other spiders* 
with eight eyes, and a most acute sight. It is mor^ 
difficult to judge of this sight in spiders that make 
webs* {pr, so far from taking any ncjtiee of e. finger 
put close to their eyes, they neither express any con« 
cem at it, Qor attempt to run away ; whereas^ let the 
most minute animal fall into their pets, they imi^e* 
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fliately pcfceire and' laylioia of it. TM« appavefit 
insensibility on^fhe one httnd, and readiness of per- 
cieptton on the other, has mtfde ^^otM philosophers 
IhinU the web-spiders had no eyes; but received in^ 
formation concerning thehr prey only by the Uemulous 
motfoh of their web. When these ^^entlemen further 
Consider, that what look 'like eyes in spiders never ap- 
pear, when viewed with the microscope,- of a retkular 
form, as is the case in the scorpion, they morerouiidly 
deny that they have any eyes. But it by no -means 
foTlows, from the web*«pidei'i never leaping upon its 
prey, or from its nevei' riimmng to it, unless when 
taken in its net, that it has no eyes ; and this bon- 
elusion must appear y^t wesikef) on eonsidering^-yiat 
eyes are as distinctly perceivali^ein'this kind as in the 
jumping-spider (SaUieus scenicu9 ^)» and withal «re 
disposed in the same manner. ' As to the afgumeat 
drawn from the parts vehich lobk like eyes in web- 
spiders not being ftA-med in Ihe netted manner- as in 
other insects. It is equally tfivstflisAtctoty; for what dif- 
ference is there between its eyes being placed aoigly 
in difl^erent parts of the snrfface ^ the body, as in tfie 
Jumping^spidei*, and th<^ being gathered inte ane 
net, as in other injects? Besides, the «yes€f spiders 
thus scattered are much larger tiito those wfcich foi^ 
the netted eyed in other iils^M ; so that, «mry 4hing 
duly considered, ther€'i9TeaiK}n'to i^rm that spiders 
liave a more perfect sight than the generality of other 
lif sects, except the drageto^ (Li^mte), wliic^ ap- 
pears to have very large ^ndvei^ numecoiis^coiBplex 
eyes. Thus has natidre display ed-her wondo^ avfn 
in those little animals, whkh «it Iftrst^sight sppear to 
tnany beneath their noltefe *'." • . J. ' »f. ♦ 

The best ascertained instance of the want of eyes 
in insects occurs in the white-ants {Terntiies), all the 
men^ieKS of whose communities, except the.i^ales and 
4(Blb)iaNftH(he,i23. 
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femafes, are considered Uind* Eten ilie ^udes pf one 
species (Termesfatalis) are said by Dr. KOnig *» who 
obeerved tiiem at Tranquebar, to Imve only an obspure 
spot near tlie antennae ; and he could not perceive the 
l^old-coioured point in the forehead, described by F^f 
bridus t< The seinsects, it mus thoweyer be remark- 
ed, like Latreille's blind French ants, are impatient of 
lights and always, even in foraging, walk under cover. 

If we turn to insects which are admitted by all to 
Ipossess vision, we shall find that authors are by no 
means agreed respecting its nature and extent, as is 
most strikingly the case in the instance of bei^s. 
^ How great," exclaims the elder Huber, "is ^ielr 
perfection of sight, as if to compensate the defects of 
their hearing $. The bee, from this cau$e» recognises 
Hs habitation amidst an apiary of numerous others 
resembling it, and returns in a straight line with great 
velocity: we must suppose that it is distinguish^ by 
marks escaping our notice. The bee departs* and 
flies straight to the most flowery field ; ao^ haying 
aaoMtaiBcd its course, it is ae^n traversing ^ as 
directly as the fiight of a csvanon pr mu^et ball. 
Wheii it has aa»de jtoCQUetptioi)^, it rises aloft i|> the 
m to reeonsoitre its hinie, and seturos with the ra- 
pidity of lightning §(." 

Wihknan, on the 4>ther handt. teJls us that he has 
observed themgo up and dowOySeeking the doortof 
the hive, and be obliged alter alighting to rise pgain 
in order to find it. '. Heconceiyed. that they, see better 
when fiymg than when alighted II « not, Jiowey^r, as 
Dr. Beiran remarks, because ib&t vision is pmprpyed 
by 4iie act of fiyiag, but from ol^ects b^^i^g plaee^at 
a greater distance, and better adapted to j(,\i^ fow,^ of 

♦IJeschaftlgungen der Berlin, ivi 1.' ' 
t Bestimmung des Gest^lc6lits/i. !7*.' ■ "'" '' 
J Sie^«ge r5. '9 tttibtr «a «e*»,'p;fiftt-*a 

II WUOmaa oq fifes. 

M 
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their eyes*. The observations of Dr. Evans oonro« 
borate those of Wil^man. *^ We frequently observe 
bees,*' he says, ^' flyiag straight homeward through 
the trackless air, as if in full view of the hiye; then 
running their heads against it, and seeming to feel 
their way to the door, with their antenns, as if totally 
blind t«" The eiperiments of Sir C. S« Mackenzie 
support the same doctrine, for he remarked the im* 
perfect vision of bees, and how much they are some- 
tipie^ puzzled to find their way, if the hives were rer 
moved two or three yards from the place where they 
usus^lly stood ; and he fppnd that, fpr the first day or 
ao, they did not. venture to fly to a distance, till th^ 
had visited and recognised neighbouring objects {• 

The author of " The Pleasures of Memory,'* upon 
the authority of Preyost, adopts the notipa of beoi 
being near-sighted : 

'* Hark ! the bee i^inds her smtll but mellow honi^ 
filithe io salute the sunny smile bf mbrii. 
0*ef thymy downs she bends her busy fconrse, 
And many a stream allures her to its source* 
*Tis noon^ 'tis night That eye^ so finely wrongbt 
Beyotad the searoh of tense, the sear of tbooght. 
Now iwiaXy ask* the aeenes she left behi«d ; 
Its orb so full, its vision so confined 1 
Who guides the patient pilgrim to her cell f 
Who bids her soul with consoioua triumph swell ? 
With cenacioto troth retrace the maxy doe 
Of varied scento that chaim'4 her as she flew P 
Hail I Memory, hmil 1 thy universal reign 
Guards the least IiqIl of beieg'a glorious chain/' 

But unfortunately for this poetical fancy, it does 
not accord with the facts; for independently of 

* The Honey-Bee, p. 3U, 

t The Bees, a Poem. 

X BeTa^ oa tb^ Hoaey^Beei p. 314« 
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the practice of bees flying^, as Huber has stated, 
straight to and fcotn the hive, we have in numerous 
instances si^eii a bee search the same blossom two 01^ 
three times in the course of a few minutes, in utter 
forgetfulness of having already plundered it of its 
honey *• 

If R^umur, however, be correct in his bpinion, 
as we are inclined to think he is; these apparent dis- 
crepancies may be easily reconciled ; for he attempts 
to show, that bees and most other insects are en- 
dowed with twd ^orts of eyes, one for distant, and 
another for near TiBion ; instead of having the power 
as we have of adapting the eye to various disftances, 
the nature of which adaptation is not well under* 
stood f. In order' to understand this more predsely, 
it Vrill be necessary to enter into a few details as to 
the number and structure of the eyes of inserts. 

It may at first appear not a little puzzling to con* 
ceive how a spider with eight eyes, a centipede with 
twenty, and a butterfly with thirty-five thousand 
ikcets in its two eyes, can perceive only one object ; 
yet the difficulty is not of a very different kind from 
that of our own two eyes representing only a single 
object and not two, — a subject whkh has exercised the 
ingenuity of many a philosopher. Vandermoude {, 
for example, supposed that children at first see 
double, and correct the error by experience; an 
opinion adopted by Blumenbach : Dr. Reid referred 
it to an original and inexplicable law of human na- 
ture §, confessing thereby his inability to explain it ; 
and some of the old philosophers satisfied themselves 
that it was because the nerve from each eye meets 

•jr. a 

t Des Cartes^ Mariotte^ Jurine^ Dr. T. Young, Mr.C. fiell^Mr, 
Travers, &c. hav^ given varioas opinions on this subject. 
J Apud Haller, Physiol. 
6 Inquiry into the Human Bfind* 
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before reaching the brain. The latter would ha^ef 
perhaps been satisfactory, had it not been refuted 
by the simple experiment of pushing one of the 
eyes a little aside, when objects will be seen double, 
thoui^h this cannot alter the meeting of the nerves. 
Dr. Wells explains it by the coincidence of what he 
calls the visible direction *. 

. Whatever opinion be adopted, it is evident that 
most creatures can see an object by using one eye 
only, sometimes better than when both are employed. 
The celebrated painter, Leonardo da Vinci, upon 
this principle recommended his pupils always to look 
at distant objects with one eye only t> and we have 
frequently observed in birds, particularly those which 
feed on insects {SylviadtB^ MerulidUdf ^c), that on 
looking out for prey, they most commonly turn tli^ir 
head on one side, so as to bring only Ope eye to bear 
on the object. A thrush, always does Si^ when he ex- 
amines a snail- shell that he means to attack, and a 
red-breast before he pounces upon a worm. It is no 
doubt for this very reasoi) that the wryneck (Yunx 
torquUla) is enabled to move its head in the man- 
ner from which k derives its popular .name ; and 
many insects, sucii as the dragon-flies {LiheUulina)^ 
can turn their heads nearly round about ; though* 
from the great volume of their eyes, this might al- 
most be considered superfluous. 

Most spiders have eight, though some only six 
eyes, and these are so variously arranged, that their 
positions have been employed by systematic writers 
for distinguishing the genera and species; and as it 
may not only be useful for this purpose, but illustra- 
tive of the subject immediately before us, we shall 
here give figures of the position of the eyes of a 
number of spiders. 

♦ Phil. Trans, for 1792 and 1811. 
t Mem. d'Acad.yBerliD| 1768| p. 80. 
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nf^Eyes of Segettria pef/lda— and », rej^fflWa domstica, 

0, Eye« i>f Speira tfiatf^mo— and |>, TAorWion coronatom. 
(ooool ?i^^ A * 
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^^, Eyes Qf Lairodectt^ 13 jMtta^a--and r, ArjUfronetd a^puUiiHL 

Tltffeb difftirent sorts of eyes in insects have been 
/desfeVibbd by some anthbrs, while others mention only 
^4nvb,iajcocRttitf n^ the third sort only a peculiar coronet 
(stemma, Linn., Fabr.) for ornamenting the head. 
Iliii riot aiittk' singular, however, that such men as 
Idilliasas and ^Fabricius should have come to this 
leoncifisHmv with the- works of Swammerdam and 
R«$aQinur Wore them. The supposed coronet con- 
sists* most commonly of shining, transparent, smooth, 
found pdfiits, usualfy three in number, placed oh the 
fBodt or top of the head, for the most part in form of 
ft: tiliangle, Swammerdam, in speaking of what he 
itails' "the three singular small eyes in a triangular 
£Mnn between and below the larger eyes,'* in the head 
of'ia male b^e, says, **The first thing that I have 
ebsevvedi distinctly With regard to these little eyes, is 
Ihat they have ti pellucid cornea, and secondly, that 
in tlMir cavity there likewise appears a coloured little 
part^ wfahrh may be eftlled the uvea." He also traced 
nerves from the upp^r or cranial ganglion running 
towards each of those three eyes ; and adds, " these 
are thb reasons why I call them eyes, to which may 
1^ addcjd, that the eyes of spiders and scorpions are 
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Tbe three small eyes on the upper part of the head and between the an- 
tennae and the tw» large facetted eyes of the bee. a, worker bee ; 6, male. 

externally formed exactly in the same manner, and 
are smooth, glittering^ and tirkhotit divisions, and are 
d fis t^l^pse th^t^ar^disppRed '<it hin- 
jody, .\.Tbe ,\VQlf-ppider {S^tieus 
catches its prey 1^ le».piiig>on<it, has 
the samp m^np^**^'/ i 
however, of th^ anatomical stmcs- 
__ _, m the minuteness ^f the parts theite 

might be consid§^l)le ()ouht, the experiments of 
Reaumur appear to settle ithe ppipt ♦* I have val*- 
liished ihose eyes.'^he says, " pr what amounts to the 
i^ame, I varnished the h^ck, part of the head in more 
than twenty bees, Nyhich.I then set at liberty, three 
or four paces from the hive; but not one of them 
knew where to find it again, nor appeared to search 
for it. They fl^w. at, random towards. the adjacent 
plants, but never to ^i distance, and though they 
seemed to have no 4i8iculty. in flying, I never saw 
them rise in the air as those do whose facetted eyes 
I had varnished . over t." The latter observation 
seems to prpve, that the coKonet-eyes Qtiefnmata^ 
Linn.) are appropriated to upward vision; while we 
may suppose the facetted. eyes (ocia/i) to be for hori- 
zontal vision, and for looking downwards. Kirby, 
indeed, has distinguished a whole genus (Tetrops) 
* Bibiia Naturae, i. 214. ' f M(§moires^ y. 289* 
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from , the circumstance of its being thus furnished 
witJi,t*fo pair of eyes. One species of this (Tetrops 
pi^ausfyi) }s hymd io the vicinity of Londoiu 



«^^^ 




•" Jh TiOr^pt pimiMa ; ^ eyei of ditto f ery greatlf magaificd. 

Fabr;icius, who is followisd by Olivier, considers 
ox\fi ps4r of these eyes a^ nothing more than a spot ; 
bi^t >a(:;cuj;ftte examination, shows that the principal 
f^^ted eyes ^re actually divided by the crossing of 
t$^ jy)ri|eir icanthus), which in other inserts of this 
fi^mily {t^r^WbycidiB) only enters, and indents a 
portion of the eye^ without dividing it entirely *. What 
is^^t les?. singular, the males of more than one spe- 
ci^^.pf d^y-fly (^hem£rd)^ besides the regular num- 
ber of facetted and coronet eyes, have a pair of facetted 
ey;^ 9^ tt^e top of a short columnar projection. 

Jn^^the little whirlwig {Gyrmtu natator) that 
sVjms $sbpui so ipenrily on standing water, the uppec 
pprtTpn.of the eye8» fitted for seeing in the air, is 
pl^ed pn.tbe upp^r part, of the head, ^d the lower 
p^rtiqU) fitted for seeing in water, in the low^ part, 
4..tiua 4fyisioM,sep^ating the twof* 




'^ *ni t^^Hnif nHatdf ; f ^ ^yes of ephMiora voi^ gn^tly maf oilidd. 

'* Wh'^n a facetted eye, such as that of a butterfly, is 

♦ Kirby and Spenee, Intr, ill. 498, &c. 
t See Insect Transformations, page 370. [^ 
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examined a little closely, it ^iU be found to have the 
appearance, of a multiplying glass, the sides, or fa- 
cettes, regembling a brilliant cut diamond. Puget 
adapted the eye of a flea (Pulex irritam) in such a 
position as to see objects through it by means of 
a microscope, and nothing could exceed the singu- 
larity of the exhibition. ** A soldier, who. was seen 
through it, appeared like an army of pigmies ; foe 
while it multiplied it also diminished the object : the 
arch of a bridge exhibited a spectacle more magni- 
ficent than human skill could perform; and the fiame 
of a candle - seemed the illumination of thousands of 
lamps *." Leeuwenhoeck, in the same manner, looked 
through the.eye of a dragon-fly (Li6e?/M/a), and viewed 
the steeple of a church which was 299 feet high, and 
750 feet from the place where he stood. He could 
plainly see the steeple, though not apparently Itsirgei; 
than the )K>int of a flne needle. He also viewed a 
house in the same manner, and could discern the 
front, distinguish the doors and windows, and per- 
ceive whether they were open or shutf. 

Swammerdam has given us so beautiful an ac- 
count of the eye of the hive-bee {Apis meUi/ica)^ 
that our pages will be enriched by abstracting it. 
The outer coat (cornea) of a bee's eye is stiff, hard, 
flexible, and transparent, similar to a very thin plate 
of horn. It is not smooth, as in men and other 
animals, but divided by various and manifold divir 
sions, which resemble globules or little spheres; 
and hence Dr. Hooke and others supposed that the 
insect's eye was a congeries of innumerable little 
eyes, each agreeing in structure with the eyes of the 
larger animals ; but this Swammerdam was unable 
to verify. The divisions in the eye of the bee, indeed, 
are by no means globular, but rather six-sided, ex- 
actly like the closed cells of the comb, rising into a 
* Goldsmith's Anim. Nat., iv. 320. 
t Select Works by Hoole. 
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convex and globular surfkce, as if it were vaulted* 
The woven cells of a hornet's nest still more accu* 
rately resemble the 4kcettes of a bee's eye, having six 
sides, and beins very beantifnlly surmounted by an 
ai^hed Web. The eye of the bee, and most other 
perfect insects, considered in this light, is really like 
a little net. Some curious persons, to whom Swam- 
merdam -showed these six-sided facettes, were of 
opinion that, in the structure of the eyes, reasons 
might be found why bees make their comb-cells six- 
sided, because they exercise the sense of vision with 
six-sided eyes. ** Behold," he exclaims, *' how far we 
are led away by fictions^ when, being ignorant of the 
foundations of things, we follow our vain fancy as a 
guide ; for it would be as natural to say, we should 
build only round houses, because the pupil of our 
eyes is of that figure*." 

Dr. Hooke computed, in the two eyes of a dragon- 
fly, 14,000 facettes, and Leeuwenhoeck counted 
12,544 in (we may suppose) a different species ; and 
each was, besides, so beautiful, so regular, and 
formed with so much art, as far to surpass the most 
exquisite specimens of human workmanship f. 

The eyes of the bee, Swammerdam further de- 
scribes as very thickly covered with hair, serving, as 
he supposes, instead of eye-brows, or eye-lashes. In 
litructure these hairs resemble bristles, being round, 
and tapering from the root to a fine point. They are 
very firmly fixed j piercing through the outer coat of 
the eye as hairs do through the human skin. Their 
number is very considerable, and, though less than 
the number of the facettes, they appear so closely set 
as to constitute a thick forest of bristles, like so many 
fir trees planted upon the eye. They are probably 
fixed, to guard the eye against anything fiiUing on or 
striking against it ; to keep off the dust, and, in case 
any of these Annoyances should sHp in, to assist the 
« Biblia Nat. i. 211. f Micro^aphia. 
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bees to throw it oflT, or Imish it away the more easily, 
by a frictioQ which bees perforin with their feathered 
legs. Similar hairs are found in the facetted eyes of 
many other insects^. 

Behind the outer qoat (cornea) of the bee's eyei, 
there is an opaque substance, like what is called thf 
paint (uvea) in the eyes of quadrupeds and man. la 
bees this is of a deep puiple colour ; in other inseeU 
it is green; in some blue; in some black; and, in 
others, it has a very beautiful mixture of various 
colours f. 



A^Kves of flie bee (^eatly magpnified. a, an eye in its perfect' stafe 
99vered with the cornea ; 6, an eye from which the eomea and some of tile 
hexagonal facettes have been removed to show its structure; c, the three 
s^mraata or coi<onet eyes ; tf, the ganglion of nerves. B, a portion of tlhe 
sttrtace of the eye deprived of its cornea. C, ditto covered with the c^i^e^ 
and showing the hairs which cover its surface ; c, the ^hree small ^yei, 
ikoWB also ia page 187. 

• Swamnfrdanii i. dll^ f Ibid. i< 2\2. 
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♦ Mr. Hcrschel seems inclined to make observa- 
tions, with regard' to the vision of insects, somewhat 
analogous to those* of Dr. Wollaston in the ' in- 
stance of hearing. It may not- be improper to give 
his own statement of his views.' "Although," 
says he, *' any kihd of impulse, or motions, re- 
gulated by any law, may be transferred from a mole- 
cule in an elastic medium, yet in the undulating 
theory of light, it is supposed that only such primary 
impulses as recur according to regular periodical laws 
at equal intervals of time, and repeated many times 
in succession, can afiect our organs with the sensa- 
tion of light. To put in motion the molecules of the 
nerves of our retina with sufficient efficacy, it is ne- 
cessary that the almost infinitely minute impulse of 
the adjacent ethereal molecules should be often and 
regularly repeated, so as to multiply, and, as it were, 
concentrate their effect. Thus, as a great pendulum 
may be set in swing by a very minute force often ap- 
plied, at intervals exactly equal to its time of oscilla- 
tion, or as one elastic solid body can be set in vibration 
by the vibration of another at a distance, propagated 
through the air, if in exact unison, even so may we 
conceive the gross fibres of the nerves of the retina to 
be thrown into motion by the continual repetition of the 
ethereal pulses ; and such only will be thus agitated 
as from their size, shape or elasticity,* are susceptible 
of vibrating in times exactly equal to those at which 
the impulses are repeated. Thiis, it is easy to con- 
ceive how the limits of visible colour may be esta- 
blished ; for if there be no nervous fibres in unison 
with vibrations, more or less frequent than certain 
limits, such vibrations, though they reach the retina, 
will produce no sensation. Thus, too, a single im- 
pulse, or an irregularly repeated one, produces no 
light ; and thus, also, may the vibrations excited in 
the retina continue a sensible time ailer the exciting 

Digitized by Google 



VISION IK IKSBdTf* VA% 

oftuse has ceased, prolong^ing the sensation of light 
(especially of a vivid one) for an instant in the eye. 
We may thus conceive the possibility of other ani- 
msAsy such as insects, incapable of being affected with 
any of our colours, and receiving their whole stock of 
luminous impressions from a class of vibrations alto- 
gether beyond our limits, as Dr. Wollaston has inge- 
niously imagined (we may almost say proved) to be 
the case with their perceptions of sound*." 

This view of the matter is certainly beautiful aqd 
plausible, though, in the present state of our know- 
ledge, we can only admit it as a theory. 

The vision of insects has been recently investi- 
gated with great minuteness by Professor Miiller, of 
Bonn t» an excellent account of whose researches 
has been given by Mr. Parsons, of which we shall 
avail ourselves. '* The compound eye of the com- 
mon or grey dragon fly" (^Libellula Vulgata)^ says 
Mr. Parsons ** when examined externally, may be 
divided into two parts ; one superior and posterior, 
of an obscure red colour, and provided with facets 



♦ Bncycl. Metropol., Art, Light. 
f Act. Cur. Boj)n ; tad M^kel's Archiv. 1829. 

N 
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^t least twice as broad as those of the other part* 
vvhich is anterior and below, and of a greyish tint. 
When a section of the eye is made, we see behind 
the cornea (a) a layer of black pigment (c) ; thea a 
^road zone (e), orange-coloured posteriorly, and 
black in front; and a second zone (g), situated 
within the first, and appearing to be nearly wholly 
of a somewhat deep black hue* This latter imme- 
diately surrounds the white swelling or ganglion of 
the optic nerve (J). Each of these parts shall now 
be described more in detail. 

*' The cornea (a) is thickest at the posterior part of 
the eye ; the facets there being about four times as 
thick as they are broad ; in that part also it may be 
readily seen that each facet is separated from the 
adjoining ones by an opaque line, a kind of suture^ 
which gives to the whole of this transparent layer a 
bluish tinge, and thus softens, when the eye is exa<^ 
piined externally, the intense colour of the pigmeul 
beneath. 

"The black pigment (c) forms a layer of a very 
^firk colour ) but its thickness is not so great as that 
of the cornea. Miiller very justly regards it as iden- 
tical with the pigment situated more deeply in the 
eye. At a first and cursory examination it might 
very readily be supposed that this layer is perfectly 
continuous beneath the cornea, so as to intercept 
completely the passage of light to the parts withia 
it ; but a careful removal of the internal structures 
of the eye, leaving this pigment untouched, will 
show that, although very thick at the sutures of the 
facets, where it is continuous with the pigment of the 
more internal textures, it becomes, towards the cen- 
tre of each facet, exceedingly thin, and at the very 
centre no pigment can be seen ; a minute perfora- 
tion, as it were, in the layer being there observed. 
If a cQrnea, with its l^yer ojf {ugment still alktaohe4 
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to it, be put in water, and its internal surface be then 
examined at difi^rent angles, and with a powerful 
ma^ifier, a position will be soon found in which the 
light will be seen to traverse, without obstruction, 
the centre of each facet. This position, of cdurse, 
varies very much, because the internal prolongations 
or septa, which the pigment forms in its course to- 
wards the centre of the eye, are necessarily cut and 
torn in exposing the internal surface of the cornea ; 
and consequently they float and waver about in all 
directions. If the cornea is examined out of water, 
these septa lie flat upon its internal surface, and, 
masking in this manner the perforations, exhibit the 
appearance of one continuous layer. 

" The presence of this layer does not therefore inter- 
cept the passage of light, but merely diminishes its 
quantity. It is found in many, if not all, the diurnal 
hisects, and is perforated with as many holes as there 
are facets on the cornea ; but, as might indeed be 
expected, it is not met with in any of the nocturnal 
Insects. 

•* The zone (e) which is observed in the section of 
the eye, within the layer just described, is seen, when 
examined with a powerful magnifier, to be very 
evidently composed of straight and transparent 
cylinders, smaller at the lower and anterior part of 
the eye, where the facets have the least dimensions, 
than at the upper and posterior part. They are equal 
in number to the facets of the cornea. The orange 
and black tints already mentioned are owing to the 
coloured pigment which extends between these crys- 
talline cylinders, surrounding and insulating them 
throughout their whole length. Besides the general 
difference in size just mentwned, the cylinders are 
found to be much longer at the back than in the 
front of the eye ; all are perpendicular to the surface 
of the cornea, and they converge regularly towardib 
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the centre of the eye. When examined individually; 
they are seen to be exactly rectilinear and parallel 
to each other, except, of course, the slight divergence 
consequent upon their radiated arrangement. . They 
are cylindrical in the greater part of their length, 
and from ten to twenty times longer than they are 
broad. This great length of these diaphanous bodies 
is one of the peculiarities oftheeyesof the Libelluls: 
it is much less in most other insects, in which also 
they are conical. Their perfect transparency has 
caused them to be mistaken for bundles of trachs 
mixed with nervous filaments; but the absence of all 
lines, whether spiral or otherwise, in their structure, 
ought to have prevented this error. They refract 
light in the same manner as it is done by glass cylin- 
ders. When torn and emptied, they appear as 
membranous sheaths, which, in the perfect state, 
contain a viscid humour, requiring some pressure for 
its expulsion. The contained humour is coagulated 
by alcohol ; is of greater density than water, in which 
it sinks ; and the perfect cylinders themselves very 
evidently refract light when they are immersed, in 
water. The extremity of each cylinder, towards the 
cornea, terminates in an obtuse point (/), which is 
inserted in the perforations of the superficial pigment 
already noticed. At their opposite extremity, these 
bodies become suddenly very slender, and are then 
continuous with the nervous filaments which consti* 
tute part of the deeper zone already mentioned. 

*' This zone (^), of a deeper black colour than the 
preceding, and of greater thickness at the front than 
at the back part of the eye, contains the nervous fila- 
ments, which, arising from the bulb or ganglion of 
the optic nerve, terminate in the transparent cylin- 
ders already described. Like these latter, the fila- 
ments converge from the circumference towards the 
centre, being linear, straight, and as nearly paraUel 
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. ' .'h. :'j:i' h -...ir • . . • // ... ., ^. . . ,. ... 

aa iheV t|i^iate4 disposition will permit ; but they 
«re mueh smaller in diameter than the cylinder?* 
^ndj notwitbstaading their slendemess, appear, und^r 
tim mioroaeope, somewhat opaque and of a fibrous 
textuce. Surrounded by a dark choroid secretion 
(0, these fHaments, on account of their great tenuity, 
cause the pig^ment to appear much thicker and 
darker, when regarded en numej than that portion of 
it represented as passing between the cylinders. 
These latter are almost in immediate contact with 
each other : the oerrous filaments* on the contrary, 
are separated hy spaces much exceeding in size their 
own diameter. 

*' In the oentfe^the eye is the optic gapglion (j}, 
which, howe¥0r pulpy and homogeneous it may ap- 
pear at first sight, exhibits nevertheless a fibrous and 
radiated structure when submitted to moderate com- 
pression. Indeed, it may in some degree be regarded 
as the optic nerve passing into the filamentai:y ar- 
rangement observed a little farther from the centre, 

*^ Such .are the anatomical details exhibited in the 
eyie of the gfiey lAbelhila nnd of other injects, with 
some modifications to be hereafter noticed. In exa- 
mining each of these parts, we may, to a certain 
extent, reler them hypothetically to the structvires 
forming the simple eye of the vertebrate^!, animals. 
In fact, we find in these compound eyes, a nervous 
filameat r attached to the extremity of a transparent 
body representing the vitreous humour and Cfystal- 
llae lens ; a transparent cornea covering externp^^y 
thris apparatus; and a choroid membrane, repre$Q^t9d 
hene hy a coloured pigment* which surrounds, as }p. 
the vertebrated animals, these minute organs . ,gf 
refraotion and sensation. We may still further 
remark that the pigment, continuous in all part3. 
sMvHlgh. varying in thickness, fc^rms between ^he 
pomea and the transparent or crystalline cylinder, an 
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iris (Q, or at least a uvea, which allows the light to 
pass only through the centre of the apparatus. 
There is also a perforation, a true pupil, which appears 
black, as in man, when examined with a powerful 
piagnifier. The whole of these pupils, whose axes 
torrespond to that of the eye of the observer, form 
the black and mobile spot which has often been a 
source of embarrassment to those examining these 




^* In the Lucanus Cervus^ the cornea (a) is of ex^ 
traordinary thickness, and its facets are accordingly 
^o much elongated as to appear like prisms. The 
cones have their bases nearly in contact with the 
cornea, and at that part are apparently without pig- 
ment ; towards their apices, where they are attached 
to the nervous filaments, they are surrounded with 
pigment of a violet colour. The nervous filaments, 
also, in the greater part of their course from the 
optic nerve, Jrfe without any investiture of coloured 
matter.'* , 

Numerous details of a similar minute kind are given 
of the eyes of many other insects, but what we have 
now quoted will show the nature of these researches. 
We cannot, however, omit one other extract, exhi- 
biting M. Muller's idea of the principles of insect 
vision. '* The following figure," we again use the 
words of Mr. Parsons, " represents the section of a 
'compound eye, in order to show the course of 
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their^lit'. If raiys of differfnt OQloturs^ given cut 
frotil tb6 pbirits a, h, c, d, fall . upon the- eye, 4he 
cotie 'k Will be illiiminated thrpugjiout its whole 
len^h by thfe ray. «?'» wjiich traverses thi» cone 'in the 
direction' of its long axis. . The other, coaes situated 
in the Ticinlty of the tjne m j.will not be iilumi- 
nated as far as their iniernal extremity by the rays . 
from dy which penetrate less and hs^ deeply into the 
nei^botirin^ cones, in proportion as they beoome i 
more rennote from the line m d* The nervous fila- 
ment WTy corresponding to the cone h^ is conde-' 
quently itapressed with the ray d' ; other rays from ; 
d, beiiig absorbed by the pigment investing the'* 
neighbouring cones, wiH of course prpduqe no effect 
on any nervoiis filament placed out of the line md. 
The coloured -ray d' is therefore, peroaivedr only by 
means of the filament m> oif whiph latter atone it 
impin^eii; '^d ils6 the ray g\ giV^n out ^t the poiat 



140 IH8E0T MlSOBltANiSS. 

c, will pass through the whole ]eng:th of the cone gr» 
and will affect only the corresponding nervous fila« 
ment I ; the ray b' traverses only the cone f, and is 
perceived only by means of the filament k ; and the 
ray af^ emitted at the point a, is perceived only by 
means of the filament i, after having passed through 
the cone e. 

"The variously coloured rays given out from the 
points a, 6, c, df will thus produce in the interior of 
the eye a determinate figure, corresponding to the 
luminous object without; and the same remarks 
will necessarily apply to any number of points situ- 
tited between a, 6, c, d. 

^'Each nervous filament conveys to the bulb of the 
optic nerVe the impression of the ray which it has 
individually received ; and, as all the nervous fila- 
ments, at first insulated by the pigment, are at 
length united together into one common and con* 
tinuous bulb or nervous expansion, the impression 
received by each filament is united to those of all the 
others in the bulb of the optic nerve, and so a com- 
mon and continuous image is produced. Rays 
coming f\rom one point of a remote object will,* it is 
true, illuminate throughout more than a single cone ; 
and then, to each luminous point without, there will 
correspond in the interior of the eye, not exactly a 
«ingte iiluttiinated point, but rather a little circle of 
dlffiiised or dispersed light ; and> in consequence, an 
image of but little distinctness will be reproduced on 
the sentient surface or retina; the distinotness 
of the image of course increasing in proportion as 
the object approaches the eye. 

*' The image in the interior of the eye will be more 
distinct, precisely as the cones, in a given portion of 
the eye, are more numerous ; the distinctness will 
also increase in proportion to the length of the 
cones ; for the longer the cones are, the more com- 
pletely will all rays entering them obliquely be pr^* 
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vented from reaching their internal extremity or 
apex. The dipterous and neuropterous insects, 
whose eyes contain thousands of facets and corre- 
sponding cones, are distinguished in general by their 
more powerful sight from other insects ; and this is 
owing to the number of facets, &c., and not to the 
size of the eyes; for the size of the eyes merely in- 
fluences the extent of their visual horizon. 

•* From this statement, it may be inferred that the 
vision of the compound eyes must be very imperfect 
and indistinct ; but at the same time, no doubt, it is 
amply sufficient for the wants of insects, &c. The 
quantity of light which enters into the interior of the 
eye is also very small ; but the optic nerve is proba- 
bly so constituted as to perceive the faintest dif- 
ferences in the intensity of light and colours. Of 
the whole light emitted or reflected by exterior 
objects, we ourselves receive into the eye only that 
portion which the pupil is capable of admitting; 
and yet, when the pupil is at its minimum of dilata- 
tion, as at the time of our looking at very near or 
brightly illumined objects, or when we are in con- 
siderable darkness with the p\ipil dilated perhaps to 
its maximum, the smallest quantity of light will be 
sufficient to enable us to distinguish the general 
forms of bodies. A light of moderate intensity, 
with a mean degree of dilatation' of the pupil, seems 
best suited to the degree of perceptibility of our 
sense of vision; for, when the pupil is widely dilated, 
as by means of belladonna, objects at other times 
moderately bright then become dazzling. As soon 
as the general sensation of light exists, the local di- 
versities of clear, dark, and coloured parts in bodies 
will likewise be perceived, provided only those con- 
ditions are present which are required for the proper 
insulation of the diflerent kinds of rays*." 

* Loudon's Ma^. of Nat. KisU, vol. iv. p. 124, &c. 
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SECTION II, 

FOOD OF INSECTS. 

It appears to have been first observed by Aristotle, 
that insects may be divided into such as are fur- 
nished with jaws for eating, and such as are provided 
with a tongue for lapping or sucking *, — a division 
which in modern times was placed in a more pro- 
minent light by Clairvilletf and has been adopted 
by Stephens % and other eminent living naturalists. 
In one point of view these two divisions are of consi- 
derable value, as they afford an obvious and broad 
basis upon which to build the minor divisions of a 
system ; but like many other distinctions in natural 
history, it requires no little refinement of erudition to 
render the principle in all cases practically applicable. 
An intelligent reader, for example, who has not paid 
much attention to the study of insects, upon being 
told that all insects either masticate solids or suck 
fluids, may wish to verify the distinction upon the 
first he meets with : and if he chance to light upon a 
beetle or a gnat, he will find that the former has jaws 
and the latter a sucker ; but if a bee should come in 
his way, he would be somewhat embarrassed, for, 
upon perceiving its large jaws, he would be disposed 
to arrange it among eating insects, did he not advert 
to the well-known fact of its lapping honey with its 
tongue — an organ no less conspicuous than its jaws. 

* Hlst.Anitnal.viii.il, 

t Entomologie Heivelique, Zuric, 1798. 

X SystemaU Catal. &c. 
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Aristotle was shrewd enough to perceive this diffi- 
culty, when he says of such insecte {Hymenoptera) 
that they have teeth, not for feeding but for fulfilling 
other instincts*, such as building cells of wax, and 
similar materials. In the systems, however, founded 
on Clairville's arrangement, bees and other insects of 
the same order are classed among eating insects. As 
it would not suit the design of our little work to throw 
in the way of the reader any difficulties of this kind 
which we can avoid, we shall follow a hint thrown out 
by Kirby and Spence t, and consider them under the 
three-fold division of eaters, tappers, and suckers, 
though plausible objections, we are well aware, may 
be made to this, as well as to most other arrangements. 
* De Purtib, ADifflal.| iy, 5« f Iotr,iii.4ia« 
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Chapter VI. 

EATINO INSECTS. 



The larger animals differ so much from one another 
in their feeding organs, that Linnaeus seleeied the 
teeth as best adapted to distinguish his orders of 
quadrupeds, — ^a circumstance which appears to have 
led his celebriated Danish pupil, Fabricius, to fix upoa 
the analogous organs in insects for the same purpose. 
But, confining our views only to insects which) eat» 
we shall find that the structure and form of the 
organs in question are much more diversified than in 
the larger animals. From the latter, the jaws differ 
in not being placed vertically but horizontally. There 
are two pairs of jaws, one above the other, with an 
upper and under horizontal lip. The upper pair of 
jaws, or mandibles (mandibultB)^ one on the right 
and another on the lefl, usually resemble a large 
tooth, more or less curved, and jointed into the aides 
of the head immediately below the upper lip (labrum). 
Their substance is hard, homy, and of considerable 
strength, and is usually more or less indented with 
projections resembling teeth, but which make a por- 
tion of the jaw itself, not being inserted in sockets like 
the teeth of other animals. The under pair of jaws 
{maxilltB) are inserted in the right and left of the 
inner cavity of the mouth ; but their structure differs 
from the upper jaws, being jointed and furnished with 
appendages, perhaps for feeling (palpi). They are 
protected below by the under lip, and the projection 
upon which the latter is attached, called the chin 
(mentum) *. 

f V. Aadouio; Resume d'EDtomol. ii. 52. 
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The jaws, it has been well remarked, "are ad- 
mirably adapted for their intended services: some 
sharp and armed with spines and branches for tearing 
flesh; others hooked for seizing, and at the same 
time hollow for suction ; some calculated like shears 
for gnawing leaves ; others more resembling grind- 
stones, of a strength and solidity sufficient to reduce 
the hardest wood.; and this singularity attends the 
major part of these insects, that they possess in fact 
two pairs of jaws, an upper and an under pair, both 
placed horizontally, not vertically, — the former ap^ 
parently in most oases for the seizure and mastica- 
tion of their prey ; the latter, when hooked, for re- 
taining and tearing, while the upper comminute it 
previously to its being swallowed *.*' 

•Among quadrupeds we can readily tell what food 
an. individual naturally feeds on by inspecting the 
teeth. But amongst insects this principle is by no 
means so obviously applicable ; for several of those 
wbich are furnished with the most formidable jaws, 
such 843 the stag-beetle (Lncanus Cervu8)y feed 
upqn vegetable substances almost exclusively. We 
ssy almost^ for it is not a little remarkable that 
a very great number of insects, whose natural food 
seems to be vegetable, will occasionally prey upon 
aiumals in the same way as soft-billed birds {Syl- 
viaekB^ Sfc.} will feed either on berries or insects as 
they can procure them, and as the common garden 
sii»il (Helix aspersa, Muller), though it usually 
devours leaves, will sometimes make a meal of an 
ea^h-worm, as we -have observed more than once t* 
In the case of insects, we may illustrate our re- 
nmk by referring* to the earwig (Forfimla auricu- 
lariat Li1nn.)» well known in every garden. There 

* Kirby and Spence, Intr., i. 394. 

t J. R. Se^' also Sowerby on Helix nemoralis^ ia ZooU 
Journ. i. 285, ' 

o 

Digitized by Google 



146 INSt:C¥ MMdtlitAlflES. 

is nothing mbU e^Haitl, Go1(isMith telli \i^i than 
that it lives atnong flbwers and destroys theni, and 
i«f hen fruit ha« beeh woundcid bjr flies, the eafwi» 
^fierftlljr feomes iii for a isecotid feast, And saek§ 
thase juideft t^rhieh they fifst begfttt to bfoath t yfet 
the ilisefct, he fedds, is not so iiotiotis Us it WoiiM 
seehi, sitide it is l^eldoni found but ifhei-e the inis- 
fchief has been otiginally begiiii by others*. 6ing- 
ley copies all this without any Suspicion of its 
Inaectltftcyi ttnd subjoins, that *' in the night they 
may OeeHsion^lly be seen in amazing nufnberi^ tlpon 
lettuces dnd other esiculent vegetables, c^omtnitting 
those depredations Which ate Ofteh ascribed to MfSAh 
or slugs f/' On the contrary, it agrees With oiir 
observation that the depredations frequently imputed 
to earwigs are more usually cotaiiiitted by slugs, 
particularly in the Cas6 Of flowers. We had ft con- 
siderable edllection of the finest varieties of heart's- 
ease (Viola tticolor), which, just as they cime into 
blooni, were rendered unsightly by holes and 
notches gnaWed into the petals during the night, 
and we did hot hesitate to accuse the eafWig^ of 
the datnage, till we begun to reflect that it was too 
early in the summer for them to appear in suffldent 
numbers, the broods not being yet hatched. Obser- 
vation being always preferable to the tnost plausible 
donjecture, we soon satisfied ourselves of the fact by 
examihitig our flowers ftfler dark by candle-light, 
Wheti we did not find a single earwigs but a great 
number of mitiute slugs, little larger than a pin's- 
•head, and recently hatched, no doUbt, frotn eggs de- 
posited the preceditig autumn. Tlie lettves of the 
plants were probably too tough and doarfee fbr their 
itifant organs, since they uniformly att&cked the 

* AAimated Nature^ it. 241. 
t Anim, Biog. iv. 43 ; 6th edit. 
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blossoms. ftnd» yfhm these were unexpii.nde)l^ 
gp^wfd tb@ir way into the bud*» 

There ean be no doubt, hpwever, that when th« 
«iiiiim«r is more advanaed, and tb« youn^ broods of 
mtwis9 have left their mothers t. they commit simi-* 
lar depredations upon flowers to those of the youngf 
alugff in ihe spring. ^* The Gnglish women/' says 
Mouffet, *' hftte them exceedingly, because of the 
floweri of clove gilliflowers that they eat and spoyl, 
and they lay snares for them thus : they set in the 
utmost ¥oid places ox-hoofs, hogs-hoofs, or old cast 
things that are hollow, upon a staff fastened inta 
ib« grouodi and these are easily stuffed with cloathes 
or straw; and when by night the earwigs creep 
into these to avoid the rain or hide themselves, in 
the morning these old cast things being suddenly 
taken away and shook forth, a great multitude of 
th«m ^li, and are killed with treading upon them t«" 
Tbe 'bowls of tobacco-pipes, or the claws of lobsters 
stuck upon the top of the sticks supporting flowers, 
are the usual methods for entrapping earwigs in 
the vkinity pf London ; and we recollect being not 
a little pus^led to conjecture what was the meaning 
af sticking up some dozens of lobsters' claws over 
a Sower^border ; for, upon the notbn that, Uke the 
broken tea-cups ranged on the mantelpiece of Gold^ 
smith's village ale-bouse, they were meant 

" For ornament, and pot for use," 

we deemed the taste of the suburban Londoners not 
a little singular. 

But. though vegetable substances seem to be the 
staple food of earwigs, they not only upon occa- 
sion show carnivorous, b«[t even cannibal, propensi- 
ties, for we have more than once given a dead ear- 
* J. R. t S«e Jncect TraBsformations, p. 102. 

X TheatM ^thmctMfby MaMrnf, p. 1023. 
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wig to one confined in a box, and found that it 
devoured it * ; and a brood of young ones, reared by 
Baron de Geer, ate the dead body of their own 
mother, as well as the bodies of several of their 
brethren which chanced to die f* It has, therefore, 
been inferred with considerable plausibility that ear- 
wigs in some degree make up for their ravages 1^ 
diminishing the number of other insects, though the 
night habits of the earwig renders it not a little 
difficult to ascertain this. 

A similar propensity to carnivorous habits exists 
among locusts and crickets, whose staple food is 
derived from vegetable substances. The house- 
cricket (^Acheta domestical Fabr.) seems in this 
way to be a vegetable-feeder, for it thrives best in 
the vicinity of a baker*s oven, where there are 
plenty of bread crumbs. Mouflet marvels at its 
extreme lankness, inasmuch as there is not '* found 
in the belly any superfluity at all, although it feed on 
the moisture of flesh and fat of broth, to which, either 
poured out or reserved, it runs to in the night ; yea, 
although it feed on bread, yet is the belly always 
lank and void of superfluity f." White of Selborne, 
again, says, " as one would suppose, from the burn- 
ing atmosphere which they inhabit, they are a 
thirsty race, and show a great propensity for liquids, 
being frequently found dead in pans of water, milk, 
broth, or the like. Whatever is moist they are fond of, 
and, therefore, they often gnaw holes in wet woollen 
stockings and aprons that are hung to the fire. 
These crickets are not only very thirsty but very 
voracious; for. they will eat the scummings of pots, 
yeast, bread, and kitchen ofial, or sweepings of 
ialmost every description §." Latreille, on the other 

* J. R. t De Geer, Mem. iii. 548. 

J Theatre of Insects, p. 996. 

$ Nat. Hist, of Selbome. 
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mce it would oflen b^ jimppf sibW for thtm to fii^ 
any in the pla4$e3 which ibey frequent, except in 
8om« instAiices where they imy b^ eeiehlisbed ii^ 
the eanne hearth with « coloqy of the cocl^^roach 
(filalta Orimtaiifj Jjiva,), when it is probable tb^ 
two epeeiee prey reciprocaUy on eech othi^, 

A fsfffi^ insect, which J&irby supposes to be a 
erieket (jdcketa), ie described by Captaiu Green to 
have exceeded our common criel^ in voredty. M 
Cuddapa* in the ceded dfetiMe to the oorthwainl 
of Mysore* these are said to shouod ia the nighty 
being ¥^7 injurious tP papers, books, md leetber* 
whu^ they both diseoloiir and devour, Such also 
is their boldaess and avidity, that they attack tb« 
»ppBed parts of tbe huoHM^ body dunoiT eleep, 
nibbliag Iba ends of the S^g^n* pertieuliMrly t^ 
skin uEder the miU, which is opjy dieeo¥$r«bIe: bf 
a eiiepbt sormess that succeeds % 

Although we have paid considerable attention to 
the habits of this order, both lo the fields and when 
individuals were kept In a state of copfin^ment^ and 
have watched their movements for hours together, we 
never saw them, when at liberty^ attack other insects, 
much less any of their own kindred. Biit having 
one day put several blue under- winged grasshoppers 
(Locusta ccBrukscenft &c,) alivj^ iijto ^ collecting 
phial, for the purpose of feeding some insectivorous 
birds iSflvia bort^p^U^ &e.)»' 3V» ^^^^ ftPt a Uttlf 
surprised to see them fall jmmediatejy upoa Qim 
Mioih^« with the iiMWst caonibal voracity. In 
another instaoee we placed a wnfifi a<id female of 
the large green looust iAcrida viridimma) in the 
same phial, wben tSie female forthwith mundied a 
hr^ pieee out of the other's back, and upon rescuing 
him from her fangs, and giving him the advantage of 
#int&i.^42. 

o3 
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tfiositidti, he immediately made reprisals by eating a 
hole into her side. Yet we had for several weeks 

.' a great numher of this species, both male and femak^ 
^pping about our study, without one attempting to 

. j>rey on another. They manifested, however, not a little 
» mutual fear on a near approach, and in such cases 
the male always uttered two or three notes of alarm, 
and started away *. An eminent entomologist of 

<ihe present day having caught one of these insects, 

^and holding it by one of its hind-legs, it made a 
sudden spi^ng, and jerked off its leg : the limb was 

rput with the insect in a phial, and by the following 

! morning this portionof itself was half-devoured. 

t" . Those who have been erroneously taught at school 
ln^ translate the Latin cieada and the Greek tcttc^, by 

.^'grasshopper," will perceive from these details that 

Mi is a very mistaken notion to suppose these insects 
fted on dew f. It is to the tre^opper, and not to 

/the grasshopper^ that these Unes of Anacreon apply: 

Happy creature! what below 
Can live more happily than thou ? 
Seated oa thy leafy throne^ 
(Summer weaves thy verdant crowii,) 
* Sipping o*er the pearly lawn 

The fragrant nectar of the dawn. 
Little tales thou lovest to sing, 
Tales of mirth---an infsLnt king. 

Sut we need wonder less at popular mistakes of 
this kind, when we find similar" ones promulgated, 
respecting the insects in question, by so eminent 
a naturalist as Swammerdam. '' I preserve," says 
het ** a three-«fold stomach of a locu^ whidi is very 
like the stomachs of animals that chew the cud, 
and particularly has that part of the stomach called 

*J.R. 
t VirgU; Bucol, y. 77 -, Plin. Hist NaU zi. 26, 
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eehintu very distinctly visible. I do not therefore 
doubt but locusts chew the eud, as well as the ani- 
mals just mentioned : indeed, I persuade myself that 
I have seen this V Ramdohr, on the other hand, 
demonstrates that this is altogether erroneous t> 
while we can readily point out the origin of the 
mistake, so far as it regards observation. 

Like spiders, then, and many other insects {, locusts 
and grasshoppers are very assiduous in cleaning their 
limbs; and we have seldom seen them long stationary 
without doing something of this kind, their mandibles 
being actively at work in mumbling their antennee and 
other organs, and biting off every film or particle of 
dust adhering to them. To an ordinary observer 
this action of the jaws might readily suggest a resem« 
blance to runiinating animals chewing the cud, par- 
ikularly as the long slender autennte of some species 
{Acrida viridissimaj &c.), when thus operated upon, 
may be overlooked, while the attention is wholly 
directed to the motion of the mandibles. This it was, 
we have no doubt, that led Swammerdam to imagine 
he had actually seen a locust chewing the cud ; though 
it is not a little singular that, with his habits of accu- 
rate and minute observation, he did not detect the 
genuine fact, particularly as the limbs and feet, which 
are large and obvious, are very frequently operated 
upon, it being indispensable in these, as in all insects 
which walk against gravity, to keep the suckers or 
cushions of their feet free from all extraneous defilement. 
It is» indeed, not a little interesting to a naturalist to 
see, as we have frequently done, a large heavy locust 
walking with ease up the glass pane of a window, 
and occasionally stopping to examine one or other of 
its feet to try whether it is fit for duty, and going 

* Book of Nature^ i. 94. f ADatomie der Insekten, 18. 
X See Insect Arch. p. 368 ; and Ins. Transf, p. 357. 
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eamfitUy over it both with its teeth md itg ton§^ for 
thie purpose^ the whole reiseinhUng not a little the 
fftifiwing of the cud *. 

. The family of the cockroaches (BlaUides, Ste* 
I^HSjis) appear to be stiU more yoracious than the 
pieeeding. A email species (Blatta happonica^ 



Giant eockroacli (^Blatta gigUwUa)^ reduced b size^ 
♦ J.R, 
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LiNN.)» occasionally met with about London, swarms 
numerously in the huts of the Laplanders, and will 
sometimes, in conjunction with a carrion-beetle (SiZ- 
pha Lapponicei^ Linn.)> devour in a single day their 
whole store of dried fish. In London, and many 
other parts of the country, cockroaches — originally, 
it would appear, introduced from abroad — ^have mul- 
tiplied so prodigiously as to be a very great nuisance. 
We have seen them so numerous in kitchens and 
lower rooms in the metropolis as literally to cover the 
floor, and render it impossible for them to move, ex- 
cept over each other's bodies. This, indeed, only 
happens after dark, for these are strictly night insects, 
and the instant a candle is intruded upon their as- 
sembly, they rush towards their hiding places, and in 
a few seconds not one of the countless multitude is to 
be seen. In consequence of their numbers, inde- 
pendently of their carnivorous propensities, they are 
forced to eat every thing which comes in their way ; 
and besides devouring every species of kitchen stuff, 
they gnaw clothes, leather, and books. They likewise 
pollute every thing they crawl over, with an unplea- 
sant nauseous smell. These black-beetles, as they 
are commonly called, however, are harmless, when 
compared with a foreign species, the giant-cockroach 
(JBlatta gigantea)y which is not content with devour- 
ing the stores of the larder, but will attack human 
bodies, and will gnaw the extremities of the dead and 
the dying*. 

Another family of the same order are no less savage 
than voracious, and, together with the numerous other 
instances which we have given of cannibal insects, 
afford no colour to the doctrine maintained by some, 
that man is the only animal who pireys on his own 
species. According to Sir Walter Scott, 

♦ Drury's lUustrations of NaU^Hist. ill Pref. 
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Even the tig^r f«U|.aii4 mVi^n \i^9T$ 
Their likeness and tbeir Uneagf sp^re ; 
Man only ipars kijid nature'^ pl»R, 
And turns t|ie fierce ppr^uU oii il^aq*, 

The paying roantis (Mantis oratoria^ Z^lNi^,) ig 
one of these c»ft»ibal insects, Sir J, E. Smith tells us, 
that a gentleman having put a male and a* female into 
a glas($ vessel, the ^maie began to gnaw off the bead 
other epmpanion, awd ended by devouring bis whole 
body tf Aecording to Mr* Barrow, the Chinese chil- 
dren have taken advantage of the ferocious habits of 
these ii^sects to pipcure an amusement* only outdone 
in barbarity by tba eoek*6ghting and btt)l-baitin|^ of 
our own country, by plaeing two of the inseeta ia a 
baiqbpo cage to make them figbt|. 

It '^ remarkable that they show the same savage 
habits in the earliest stage of their ej^istence. Their 
eggs ave placed in an oblong bag of a thick. »pongy, 
imbricated substance, and fastened lengthwise to the 
branch of a plant* Rosel, being desirous of observr 
ing the development of the insects, plsised one of these 
egg-bags in a close glass, into which, when the young 
appeared, he put different sorts of plants. But ve^ 
getable food not suiting their taste* they preyed upon 
one another. This determined him to supply them 
with insect food, and he accordingly put several ants 
into the nurse^glass, Then, however, they betrayed 

* HoMy, iii. 1. The passsge of the modern poet i9 a pv9- 
phrase of Juvenal : — 

Sedjanj serpentiimm?^ or Concordia, Parcjt 
Cognatis maculi3 similis fera. Quando leoni 
- FoKior eripnit vitam leo ? quo nemore unquam 
, Kxsplravitaper majoris doutibus apriP ■ 
Jndica tigri* ftgU rabidft cum tigridf pap§m 
Perpetuam / icevis inter $fi eonvenit um* 
Ait homini ferrMm letaif incude nefanda 
Produxiue parum eat, &c. 

Lib. X. Sat. xv. ver. 159 — 166. 
f Tour on the Continent. J TravsU in China. 
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S8 mycb dowtrdios, m ihey htd preTioasly showed 
barbarity; fot tbn instant the ants were obsenred the 
mantes attempted to escape in every direction^ evi^ 
deiitly froni iAstincilre fkag of a natural enemy. 
Afterwards, he tried them with Mime of the cbmmon 
hmise'^ies^ and thesd they seieed with eagemcM, and 
tore to pieces. Bot« notwithstanding their apparent 
foildnciis for fiies, they dontinaed to desttoy each 
ifther through savage wantonness. Rusd despair- 
ing at last, from their daily decrease, of rearing 
any to the winged state^ separated th6m into Umall 
parcels^ in difflirgnt glasses ; but here« as before, the 
strongest of each community destroyed the rest. 
Having, {Subsequently, received several pairs of the 
satnfe insects^ arrived at th«ir full growth, ROsel, pro- 
fiting by hiist former experienoe* separated them, 
placing a male and a female together, in different 
glasses t but they, even in this arrangement, exhibited 
the most ferocious enmity, lArhich neither age nor set 
had any efibet in softening. ;No sooner did they ob- 
serve feaeh other than they threw up their heads, 
brandished their fore legs, and each waited an attack. 
They did not remain long in this postufe ( for the 
bbldest, throwing open his wings with the velocity of 
lightning, rushed at the other^ atid tore it in pieces. 
Rdsel compares the onset to a combat between two 
hussars ; for they dexterously guard and cut with 
the edge of the ibre claws, as the hussars do with 
their sabres, and sometimes, at a stroke^ one of thetn 
cleaves the other through, and severs its head from 
its body, the conc^ueror always devouring his anta- 
gonist *i M * Pairet hiade sitnilar experiments to those 
of ROsel, by putting a male and female mantis into a 
glass. The female inl^tantly made an attack upon her 
companion, seising him between the sharp points of 
her claws, with which she soon cut olf his head. As 
« IdiSolen JBelttStiguDg, ifidi. 
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they are very tenacious of life, he continued to appear 
lively for a considerable time ; but the female ended 
by devouring him *. 

The singular form, and particularly the attitudes, 
of the insect in question, have given rise to several 
superstitions. '* They are called Mantes^ that is, for- 
tune-tellers," says Mouffet, *' either because by their 
coming (for they first of all appear) they, do shew the 
spring to be at hand, so Anacreon, the poet, sang ; or 
else they foretell death and &mine,.as .Cselius^ the 
scholiast of Theocritus, writes; or lastly,. because it 
always holds up its fore feet like hands,. praying,, as.it 
were, after the manner of their diviners, >rhe, in. that 
gesture, did pour out their supplications to their gods. 
So divine a creature is this esteemed, that if a childe 
aske the way to such a place, she will stretch out one 
of her feet, and shew him the right way, and seldpme 
or never misse. As she resembleth those diviners in 
the elevation of her hands, so also in likeness of mo- 
tion, for they do not sport themselves as others. do, 
nor leap, nor play, but walking soflly, she returns 
her modesty, and showes forth a kind of mature 
gravity t." 

The attitude, however, which has obtained for the 
insect the name of praying mantis (PrU Dieu, in 
France), is nothing more than the posture in which it 
patiently lies in wait for its prey ; for, having; once set 
its eyes upon an insect, it rarely loses sight of it, 
though it may require some hours before it can make 
a capture. Should the insect be over head, and be- 
yond its reach, it slowly erects its long neck,. and 
elevates itself on its hind legs. If this bring it within 
reach, it throws open the last joint of its fore paws 
and snaps the insect between the spines, set in rows 
on the Siecond joint Should it prove unsuccessful, 
1^ Bncyctopedie Methodique, Insectes, ia voce. 
t Theatro of Insects, pege 983. 
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it, does not retract its paws, but holds them stretched 
out, and waits again till the insect is within its 
reach, when it springs up and seizes it. Should the^ 
insect go far from the spot, it flies or crawls afteir it 
slowly on the ground, like a cat; and, when the in«' 
sect stops, it erects itself as before*. 



Prsjing Mantis (If (Mtu r0/»$rto<a). 

The cannibal propensities of some of the preceding 
herbivorous insects may be illustrated by what occuri 
among larger animals, particularly the order of gnaw- 
ing quadrupeds {Glires^ Linn., Rodentia, Cuv.). 
Among these, the mouse lives chiefly among grain, 
and the rabbit {Lepru cuniculus) upon greens ; but 
when their natural ibod fails, or some apparently 
unnatural appetite is developed by disease, they will 
sometimes .exhibit carnivorous habits. In this way 
we had once a large box of insects destroyed by mice, 
who ate, indiscriminately, the soft feathery wings of 
butterflies and the hard wing-cases (elytra) of 
* Anim. Biog. iv. 49. 

P 
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beetl6ii. Hdving thus ft6qtiif 6d A tast€ fof ihsMt food* 
we found it not a little difficult to prevent them from 
destroying our whole collection by eating thfotigh th€ 
wood-work of the draW€?rs* Rabbits, however, are 
occasionally much more carnivorous* A poulterer^ 
near Covent Garden, having some live rabbitd in a 
hutch, upon the top of which he had placed some 
fowls ready for the spit, with their heads hanging 
down over the bars, and within reach of the rabbits, 
we remarked that they had gnawed aWay almost the 
whole head of one* The poulterer told us that this, 
whieh appeared so ftnomolous to us, was by no means 
of uncommon occurrence. What is still mof e remark- 
able, however, a friend of ours had a litter of rabbits, 
about two months old, which were not separated from 
their dam ; when she unexpectedly produced a second 
Htter* But the elder brood, as if determined not io 
hi supplanted by their younger brethren, fell Upon 
them, and, tearing oiF their limbs, devoured them with 
evident relish*. Even the mother rabbit will some- 
timeti also eat some of her own offspring, particularly 
should these appear sickly ; atid the same unnatural 
appetite has been observed among cats and swine t. 

It has never occurred lo us to witness any of the 
dragon-flies {Libdlulina, Mao Leay) preying upon 
their own kindred, though they will often drive awajr 
Intruders from their hawking stations ; yet it is by no 
means improbable that they may, upon occasion, 
make a meal of a conquered relative. Their habits 
very much resemble those of the flycatchers (3fii«ot- 
capidte, Vioofts), among birds, as, like them, they 
frequently select a post, or a leafless branch, as a 
station from which they make frequent excursions 
upon the insect tribes on the wing around them. 

•J.R. 

t Architecture of Bird«> chap. xW., t'arasltd Birdd. DftrWiii| 
Zoonomia, xvi. 5. 1. 
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Like the swaUow and the bat, also^ the dragon-flies 
always catch their prey on the wing, but, like the fly- 
catcher and the butcher-birds {LaniidtB, Vigors), 
they always return to their resting-place, to devour it 
at ii^isure. While the Rev. R. Sheppard was sitting 
by the side of a pond, to observe a large dragon-fly 
as it was hawking backwards and forwards in search 
of prey, a cabbage butterfly (Pontia Brassicm) sud- 
denly flew past. The dragon-fly instantly attacked 
and caught it in the air, then settled on a twig, close 
at hand, to eat it at leisure. It bit off the wings, and 
then, in less than a minute, devoured the body*. 
" I have been much amused," says Kirby, ♦* by ob- 
serving the proceedings of a species, not uncommon 
here. It keeps wheeling round and round, and 
backwards and forwards, over a considerable portion 
of the pool it frequents. If one of th^ species comes 
in itg way, a batlle ensuefli; if other species of the 
fumily pn^sume to approach, it drives them away, and 
it ift oontinu^lly engaged in catching water-flies 
iPhrygane^)y and other insects, that fly over the 
Wfiier^ pulling oflT their wings with great adrpitneiss. 
and devouring in an instant the contents of the 
bodyt.'' 

It is not a little remarkable that this voracious and 
blopd'thtrsty fi^nily are very conspicuous for gay and 
even g^udy colouring, from which the French have 
been led to give them the inappropriate name of 
damsete (PmunseLlei)^ and the systematic writers such 
appttUatipns as pretty- wing (Caleptery^), girl (Fuel- 
ii), hfid^ (Sponsa)j and virgin CFirgo). Kirby very 
conrectly talks of their *♦ dress" as *' silky, brilliant, 
and variegated, and trimmed with the finest lace ;" 
ikod Mouffet, )vith no less truth, says, they *' set 
forth Nibture's elegancy beyond the expression of 

♦ Blngley, Aoioi. Biogr. ir, 117, 
tlptr,i.276. 
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Yir^u dragon-fly {Calepterym Virgo). 

art." One {Calepteryx Virgo ?), he adds, ** is of a 
most curious colour; the body blue or sky-colour, 
the wings of a bright violet ; the space between the 
shoulders is adorned with four golden gems, set, as it 
were, in a blackish collet/' Another he describes as 
having *^ the eyes blue, the head green, the whole 
body mixed with green and blue, except the wings, 
which are most accurately wrought with silver-colour 
and black, in the middle shadowed with a dark 
purple*." 

Voracious, however, as these insects undoubtedly 
are, they are far exceeded by the white ants (Ter' 
mites) of warm climates. Forbes tells us that on 
surveying a room which had been locked up during 
an absence of a few weeks; he observed a number of 
advanced works t in various directions towards some 
prints and drawings in English frames, the glasses 
of which appeared more than usually dull, and 
the frames covered with dust ** On attempting,*' 
* Theatre oflnsects, p. 943. t See Insect Architecture, p. 289. 
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Im addt, ^ to mpe.U off, I was astonkhad to find the 
glasses fixed to the widl, not suspended in frames as 
J bad left them, but completely surrounded with 
incrustfttiont cemei^ted by the white ants, who bad 
actually eaten up the deal frames and backboards, and 
the grei^er part of the paper, and left the glasses upr 
beld by the incrustation, or eovered way, which they 
bad formed during their depradation*," 

They make their way with the utmost ease into 
ironka and boxes, even though made of mahogany, 
and destroy papers and everything they contain, conr 
structing their galleries, and sometimes taking up 
their abode in them. One very serious consequence 
of thia» as Humboldt informs us, is, that throughout 
ail the warmer parts of equinoctial America, whem 
these and other destruetive insects abound, it is in- 
finitely rare to find papers which go fifty or sixty 
yeara backf. Cloth, linen, apd books are e<|naUy to 
their taste, and in one night they will devour all the 
boota attd shoes left in their way. 

Mr« Smeathmen informs us, that *' The tree 
termitea, when they get wrthia a box, often make a 
neat there, and, being onoe in. possession, destroy it 
at theiv leisure. They did so to the pyramidal box 
whieb Qontained mty con^nnd miisrosoope. It was 
of mahogany, 'and I had left it m the store:of Go- 
Ternor Can^ell, of Tobago, for a few months, while 
I mode the tour of the Leeward Islands, On my 
return, I found these insects had done much diu 
mage in the store, and, among other things, had 
taken possession of the n^ieroscope, and eaten every* 
thing about it, except the glass, or metal, and the 
board on which the pedestal is fixed, with the 
drawers under it, and the things inclosed. Their 
oella were built all round the pedestal and the tube, 

* Oriental Memoirs, i. 362. ' 
. . t IV)l*£M«oa|^«wSp^,iy.l35« . . 
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•nd attached to it on every side. All the glasses, 
which were covered with the wooden subeitanoe of 
their nests, retained a cloud of a gummy nature upon 
thenv that was not easily got off, and the laquer or 
burnish with which the brass-work was covered was 
totally spoilt Another party had taken a liking 
to the 'Staves of a Madeira cask, and had let out 
almost a pipe of fine old wine. If the large species 
of A^ica (Termites bdlicosi) had been so long in the 
possession of such a store, they would not have left 
twenty pounds weight of woixl remaining of the 
whole building, and all that it contained. 

** These insects are not less expeditious in destroy* 
ing the shelves, wainscoting, and other fixtures of 
a. house, than the house itself. They are for ever 
piercing and b<Mring in all directions, and sometimes 
go out' of the broadside of one post into that of 
another . joining to it; but they prefer, and always 
destroy, Uie 80i£»r substances first, and are particularly 
fond of pine and fir. boards, which they excavate and 
carry away with wonderful dispatch and astonishing 
cunning: for, except a shelf has something standing 
upon it> as a book, or anything else which may tempt 
them, they will not perforate the sur&ce, but artfully 
preserve it quite whole, and eat away all the inside^ 
except a few fibres, which barely keep the two sides 
connected together, so that a piece of an inch-board 
which appears solid to the eye, will not weigh much 
more than two sheets of paste-board o[ equal dimen- 
sions, after these animals had been a little while in 
possession of it In sh<nrt, the termites are so insi- 
dious in their attacks, that we cannot be too much on 
our guard against them : they will sometimes begin 
and. raise their works, especially in new houses, 
through the floor. If you .destroy the works 60< begun, 
and make a fire upon the spot, the next night they 
will attempt to rise through another, part; and if 

Digitized by VjOOQIC 



ihtif happen to emer^ under a chest or tnmk, early 
ID the night will pierce the bottom, and destroy or 
qDoil everything in it before the morning. ' 

*' When the termites attack trees and branches 16 the 
open air, they sometimes vary their manner of doing it. 
If a stake in a hedge has not taken root and vege* 
tated, it becomes their business to destroy it: if it 
has a good sound berk round it, they will enter at the 
bottom and eat all but the bark, which will remain, 
and exhibit the appearance of a solid Hidk. (which 
some vagrant colony of ants, or other insects, often 
shelter in till the winds disperse it); but if they cannot 
trust the bark, they cover the whole stick with their 
mortar; and it then looks as if it had been dipped into 
thick mud that had been dried on. Under this co« 
vering iJaej work; leaving no more of the sticdc and 
bark than is barely sufficient to support it, and <fre^ 
quently not the smallest partkle ; so that, upon a veiy 
sinall tap with your widking-stick, the whole stake, 
though apparently as thick as your arm, and five or 
six feet long, loses its form, and, disappearing like a 
shadow, falls in small fragments at your feet. They* 
generally enter the body . of a large tree, which has 
fidlen through age or been thrown down by violence,' 
on the side next the ground, and eat away at their 
leisure, within the bark, without giving themselves 
the trouble either to cover it on the outside or to re- 
place the wood, which they have removed from within, 
being somehow sensible that there is no necessity 
for it. These excavated trees have deceived me two 
or three times in running; for, attempting to step two 
or three feet high, I might as well have attempted to 
step upon a eloud ; and have come down wiUi such 
unexpected violence, that, besides shaking my teeth 
and bones almost to dislocation, I have been pre- 
cipitated, head foremost, among the neighbouring 
trees and bnshes. Sometimes, though seldom, t^e 
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»9lmal« me knowQ to utttck Unogr Ufe«; but 9ot, 
I »pprehend» before symptom* of mortification h»v« 
appeared at the rooto, fiae^ it iB evident, a9 is before 
fibserired, that tbwe iasects ar9 int^ndsd, in th« order 
^ nature, to hasten the dissolution of sncli trses and 
Tffslables as have arrived at their greatest matarity 
and perfection, and wbieb would, by a tedious decay, 
serve only to encumber the &ce of the earth. This 
purpose they answer so eiibctually, that nothing pe^ 
italmbie escapes them, and it is almost impossible to 
Isave any things penetrable upon the ground a long 
time in lia&ty ; for the odds are, put it where you will 
alwoad, tb^ will find it out before the following monir* 
ii|^ and its destructi(m follows very soon, of course. 
In ooBaequenoe of this dispositlan, the woods never 
Samain leng enemnbered with the foUen trunks of 
toss or their branches ; and thus it ist as I have be* 
fops obaewed, the total destruction of deserted towns 
ia Mm eflbelually completed, that in two or three years 
a thick wood filb the space ; and unless ironrioood 
posts have been made use of, not the least vestige of 
a house is to be discovered *." 

Teak-wood (T^etmiia grandis) is ikt only wood 
whieh they will not touch, pnobably on account of some 
essential dl in it disagreeable to their taste; for they 
will eat lignum vitse, which is considerably harder f. 
• &Bmpfer gives a similar account of the whito-ants 
in JapMi. He observed, upon rising one nsoming, 
that a gallery, of the thickness of his finger, had been 
formed across his table ; and found, upon further ex** 
amination, that the inseets had bored a passage up 
one foot of the table, run the gallery across it, and 
then pierced down another foot to Uie flocnr; all of 
which had been efieoted during the few hours that he 
had been asleep |. 

« SmeathmaD, Phil. Trans. 1781, p. 189. 

t Kirby tad Spsaet, intx^u 248. | Japan, U. IST. 
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^ The account which Percival gives of the white- 
aDts of Ceylon is precisely similar. *' The wfaite-^ 
ants/' he says, *^in the space of one night, will 
demolish and eat up all the boots, shoes, and bottoms 
of trunks, which come in their way, or are left oa 
the ground. ' This is never done but by the careless- 
ness of the black servants. In camp, the furniture of 
the tents is placed on inverted bottles, with their necks 
planted in the ground, which^ on account of the slipr 
pery nature of the glass, cannot be climbed up by the 
ants. In the dwelling-houses, the trunks, chairs, and 
bed-posts, are for the same reason placed in tin vessels 
full of water. I have frequently seen the large beams 
of a house almost eaten through by these insects, and 
Teady to tumble down on the heads of the inhabitants; 

** This destructive insect, however, is not without 
the most singular utility, and is made by the Creatm 
to serve the same benevolent purposes which are con^ 
spicuous in every part of his plan. In the immense 
forests which they inhabit, and which are never sub* 
ject to the hand of cultivatk>n, the constant accumu* 
lation of decayed timber would in time greatly impede, 
if not entirely choke vegetation, were not these animals 
employed by Providence continually to devour it *.'* 

Insects, indeed, tiny and insignificant as they may 
apx>ear, are, in such cases, the principal scavengers of 
nature ; and wherever decaying vegetable or animal 
substances abound on land or in water, there myriads 
of insects are certain to be met with, greedily devour- 
ing what is most noxious in quality, and offensive to 
our senses. At the same time, the multiplication of 
their numbers, from this abundant supply of food, 
provides an almost exhaustless store of prey for those 
species 'of birds which feed upon insects. 

We shall subjoin one other extract from Smeath- 
man's interesting paper: — 

* Percival's Ceylon, p. 308i 
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'^The largft ip^cies," ho says, **are not only much 
more d«9tructive» but more difQcult to be guarded 
ag;»inst» than those of trees (Termites Arhorum), since 
tb»y make their approaches chiefly under ground, de» 
acending below the foundations of houses and stores 
at several feet from the surface, and rising again 
either in the floors, or entering at the bottoms of the 
posts* of wbieh the sides of the buildings are oom* 
posed, which they bmre quite through^ following the 
oourse pf the fibres to the top; or making lateral per* 
forations and cavities here and there as they proceed. 

<< While some are engaged in gutting the posts, 
otiiere aecend from them, entering a raAar or some 
dther part of the roof. If they once And the thatch# 
n^ieh seems to be a favourite food, they soon brmg 
np wei chy, and build their pipes or galleries through 
the foof in various direetiQn9, as long as it will sup* 
port them ; sometimes eating tlie palm-tree leaves and 
branehes of which it ie eomposed, and, perhaps, (for 
variety seems very pleasing to them,) the rattan, or 
other funning plant which is used as a cord to tie the 
various parts of the roof together, and that to the 
posts whieh support it t thus, with the assistance of 
the rate, who, during the rainy season, are apt to 
sbeker themselves there, and to burrow through it, 
they very soon ruin the house, by weakening the faat 
tentngsand exposing it to the wet In the mean time 
the posts will be perfi>rated, in every direction, aa full 
of holes as that timber in the bottoms of ships which 
has been bored by the worms, the fibrous and knotty 
parts, whieh are the hardest, being left to the last 

**They sometimee, in carrying on this business^ 
find (I will not presume to say how) that the poet 
has some weight to support ( and then, if it is a cour 
venient track to the roof, or is itself a kind of wood 
agreeable to them, they bring their mortar, and flU 
all or most g[ the cavitieet leaving the necessary 
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lOadfii ifai^ugh Of and as fkst m they {ftk« AWfty thfl 
wodd^ replace the Vftctincy with that material, which 
bein^ worked together, by them closer and more corn-* 
pa^y than human strength or art could ram itj 
when the house Is pulled to pieces^ in order to ex-* 
amine If any of the posts are fit to be used again^ 
those of the softer kinds are oflen found remiced 
almost to a shell) and all, or a greater part, trans^ 
formed from wood to clay, as solki and as hard as 
many kinds of free-stone used for building in Eng-^ 
tand< It is much the same when the TermiM beU 
Udoii get into a che^t^ or trunk, containing clothes of 
Other things ; if the weight above is great, or they 
are afraid of ants or other irermin, and have timci 
they carry their pipes through^ and replace a great 
part with ctey^ running their galleries in various 
directions*." 

" Not content/' as the authors of the liitroduetioti 
to Entomology express it, " with the dominions they 
have acquired, and the cities they have laid low Ott 
Terra Firma, encouraged by success, the white ants 
have also aimed at the sovereignty of the ocean, and 
once had the hardihood to attack even a British ship 
of the line (the Albion) $ and in spite of the efibrU 
of her commander and his valiant crew, having 
boarded they got possession of her, and handled 
her so roughly, that when brought into port, being 
no longer fit for service, she was obliged to be broken 
up. She was indeed in such a condition from the 
attack of insects, supposed to be white ants, that had 
not the ship been nrmly lashed together, it was 
thought she would have foundered m her Voyage 
homef." 

As the species, however^ does not in the precedhig 
^ase appear to have been correctly ascertained, it is 

• Phil, tfans. fof 1781, p. 179. 
t Intr. i. 246. 
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not improbable that it may have been an insect (Ltm- 
noriOf Leach) of another family, one species of 
which, according to the same authors, " in point of 
rapidity of execution seems to surpass all its Euro- 
pean brethren, and in many cases may be productive 
of more serious injury than any of them, since, it 
attacks the wood-work of piers and jetties constructed 
in salt water, and so effectually, as to threaten the 
rapid destruction of those in which it has established 
itself. In December, 1815, I was favoured by 
Charles Lutwidge, Esq. of Hull, with specimens of 
wood from the piers at Bridlington Quay, which, 
wofuUy confirm the fears entertained of their total 
ruin by the hosts of these pigmy assailants, that have 
within a few years made good a lodgment in them^ 
i|,nd which, though not so big as a grain of rice, ply 
their masticating organs with such assiduity, as to 
have already reduced great part of the wood-work 
into a state resembling honey-comb. One specimen 
was a portion of a three-inch fir plank nailed to the 
North Pier about three years since, which is now 
crumbled away to less than an inch in thickness : in 
&ct deducting the space occupied by the cells, which 
cover both surfaces as closely as possible, barely half 
an inch of solid wood is lefl; and though its pro- 
gress is slower in oak; that wood is equally liable to 
be attacked by it. If this insect were easily intro- 
duced to new stations, it might soon prove as de- 
structive to our jetties as the; Teredo navalis to those 
of Holland, and induce the necessity of substituting 
stone for wood universally, whatever the expense ; 
but happily it seems endowed with very limited 
powers of migration ; for though it has spread along 
both the North and South Piers of Bridlington har- 
bour, it has not yet, as Mr. Lutwidge informs me, 
reached the Dolphin, nor an insulated jetty within 
the harbour. 
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*^ The inhabitants of Bridlington may believe that 
this insect was left there a few years ago by an 
American vessel, with what foundation I know not \ 
but that it is an imported insect, and, like the Teredo 
navalisy not originally an European animal, seems 
very probable from the fact, that I can find no de- 
scription of any species of oniscus at all resembling 
it, prior to that of Dr. Leach, who seems first to have 
given it a name, and it appears highly improbable 
that if it had been an European species it should not 
long since 'have attracted attention and been de- 
scribed. No other remedy against its attacks is known,t 
than that of keeping the wood free from salt water 
for three or four days, in which case it dies ; but this 
method, it is obvious, can be rarely applicable. In 
order to ascertain how far pure sea-water is essential 
to this insect, and consequently what danger exists of 
its being introduced into the wood- work of our docks 
and piers communicating with our salt-water rivers, 
as at Hull, Liverpool, Bristol, Ipswich, &c, where it 
might be far more injurious than even on the coast, 
I have, since December 15th, 1815, when Mr. Lut- 
widge was so kind as to furnish me with a piece 
of oak full of insects in a living state, poured a not 
very strong solution of common salt over the wood 
every other day, so as to keep the insects constantly 
wet. On examining it this day (February 5th, 1816), 
I found them alive ; and what seems to prove them 
in as good health as in their natural habitat, num- 
bers have established themselves in a piece of fir- 
wood which I nailed to the oak, and have in this 
short interval, and in winter too, bored many cells 
in it*.'* 

•Intp.i.238. 
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CHAPTfift VII. 
LAPPING INSiqTS. 

Tnosfe who have paid attention to a cat while lap- 
ping milk, may hate remarked^ that on darting out 
her tongue she bends the sides and pdnt of it 
upwards, so at to form a sort of hollow scoop or 
spdon^ Sufficient to cotitain a considerable quantity 
of liquids This is partly aided by the structure of 
the sur&ce of the tongue itself> which is all oTer 
thickly studded with projecting denticulations * QS 
we ifiay call them so), among which the particles of 
the liquid must be detained. This flexible and den- 
ticulated sti'ucture of the tongue giyes to this family 
of animals a facility of lapping, which art would in 
▼ain attempt to imitate. Quadrupeds of other farni* 
lies, such as horses and oxen^ drink not by lappiagi 
but by sucking. 

In insects again, with which we are more imme- 
diately concerned, somewhat similar varieties of 
struetuiie and habits preyaiL The first instance 
which occurs to our recollection^ as forming a sort 
of link between eating and lapping insects, is in 
the ant family . (Formicidee, LfiAOH}^ ^^ When 
ants," says the younger Huber, '* are disposed to 
drinky ther< comes out from between their lower 
jaws, which are much shorter than the upper, a 
minute, conical, fleshy, yellowish organ, which per- 
forms the office of a tongue, being pushed out and 
drawn in alternately : it appears to proceed from 
• Figured ia Meoageries, vol, i»p, 179, 
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the lamer lip, whieh itaelf hM the power of moying 
fivwards in eoBJonction with the lower jaws : and 
when the insect wishes to lap. all this apparatus 
movea forward ; so that the tong^ue, which is very 
shorty does not require to lengthen itself mueh to 
reach the liquid^. 

It requires, however, very minute observation to 
see this, and it wae only after many fruitless trials 
that we succeeded in verifying the fact. The 
method we found most convenient was to place 
one or more ants withinside an inverted wine-glass, 
upon the inner edge of which a drop of water had 
been put. By means of a pocket magnifying-glass, 
they can then be observed without disturbing them, 
for notwithstanding their anxiety to escape from 
confinement, they will greedily drink of whatever 
fluid may be presented to them, and, when satiated, 
will renew their efibrts to get out f. 

In the case of bees, such minute observation is 
not required, as their organs are large and con- 
spicuous ; and while they are collecting the nectar of 
flowers or sipping hooey, which may be offered to 
them, we can readily perceive their long, glittering 
tongue darted out from its sheath, and busy in per- 
forming its office. But as this is an organ of no 
little interest, it may be well to describe it a little 
more in detaiU It consists of no less than five dis- 
tinct branches,*^* central piece of four homy scales, 
wiiich constitutes the tongue, tapering to a point, 
convex outwards, and concave on the side facing 
the trunk ; the two outer ones sheathing the inner 
ones so as to appear but one single tube; ^Y ^ , 
joint in the middle they bend, or extend all at 
onee, carrying with them the unjointed tongue, which 
is cylindrical, and about the size of a hair; seen 
ttuougb a ma^ifier, it appear* to be composed 
^ ti»bfroeABtf,p»4(ft6. fJ.iU 
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of successive rings. If we hold a bee between the 
fingers, we can easily perceive a kind of brown, 
shining instrument, curved like a surgeon's needle, 
folded closely down from the mouth towards the 
throat, where it terminates in a point. At the plea- 
sure of the bee this instrument can be projected 
forward either in a curved or straight form, so as 
to resemble the beak of a bird The sheath, oc 




Tongue of the bee, A, a a, tongne. B, b h tongue ; e, sheatli of the 
tongoe ; dy mnscles for moving the tongue. C, tongue greatly magnified. 

rather sheaths, for there are two, of the bee's tongue 
are considerably different from similar organs in 
other insects, one of these covering scarcely half 
its length, and the other not extending quite round 
the circumference. Each of the sheaths consists of 
two pieces, which may be called the demi-sheath. 
In onler to see these different pieces distinctly, and 
the ingenuity of their arrangement, it is necessary 
to squeeze them gently at their origin, so as to make 
them protrude, when its apparently simple structure 
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wifl fiisappeBr, and the five pieces come plainly Into 
WW. As a detailed description of this camptieated 
apparatus could not well be made intellifible with*' 
out ma^ified figures, we shall give such as i^pear 
to us most interesting. 




Btrootate of fcke bf«'s tongue* 

The first of these figures (a) represents the upper 
sida of the whole apparalus, the shea^ being opened 
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and spread out on either side, and the tongue stretdbed 
out to its greatest elongation. The latter is. seen 
to terminate in a sort of button, fringed with a 
circle, of hairs, as are the rings of the tongue (above 
ibrty in number) to its very base. These hairs *are 
no doubt intended to brush off and secure the honey 
which is found in the cups of flowers, and a more 
efficient and beautiful instrument we could not con- 
ceive. 

The second figure (h) exhibits the under^side of 
the apparatus with the tongue lodged in the sheath, 
arising from a pivot within the head, and furnished 
with two muscular levers, by means of which it 
can be elongated. At the termination, the sheath 
is furnished with two small divaricating feelers, 
if we may call them so, consisting of several joints, 
and covered with a few scattered hairs, intended, 
it is probable, to assist its, tactile powers, which we 
may naturally infer are put forth to ascertain whether 
it may be necessary to unsheath the tongue itself. 

The third figure (c) is a representation of the un- 
der side of the same apparatus, but with the tongue 
partly inclosed in the inner sheath. At the base the 
pivot (which is pushed back in the first figure) may 
be seen advanced by means of the muscular levers, 
destined to regulate the movements of the tongue. 

It is probable that the bee's tongue is furnished 
with as many short muscles as the tongue of a fish, 
which are capable of moving it in all directions. 
Wildman, indeed, asserts that he has seen it grow- 
ing bigger and less by turns, swelling as it was 
exerted in collecting honey ; and this alternate less- 
ening and enlargement was propagated firom the 
extremity to the root These varied movements 
and alterations of form and position are admirably 
fitted, for its visiting every comer ci' the nectaries 
of flowers, many of tbe^i of such difficiUt acce9S» 
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that it has beeu said, by more than one respectabie 
naturalist, that the bees eat their way into them by 
means of their jaws. We have only to look at the 
deeply curved nectaries of larkspur (Delphinium), 
or columbine {AquUegid), to see, in a striking light, 
this beautiful contrivance of Providential wisdom in 
the tongue of the bee. 



A, Larkspur (Delphinium choilanthum) ; B, Colambine {AquUegia hicolor) ; 
showing the hoxn-shaped nectaries. 

The bee can unfold, with great rapidity, its appa- 
ratus for lapping, and dart it into every part of a 
flower where it discovers the presence of honey ; and 
can with equal ease sweep the convex and concave 
sides of a flower. When it has thus collected a suf- 
ficient quantity, it is first deposited in a sort of 
membranous bag capable of considerable inflation, 
previous to its being swallowed and consigned to the 
honey-stomach. But no sooner is its office per- 
formed, than it is as rapidly sheathed as it had been 
unfolded; for, in consequence of its length, it would 
be exposed to injury without this important pro- 
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vision. When at rest, therefore, it is doubled up by 
means of its joint, and lies in a Tery small compass, 
the first portion being brought within the lip, and a 
second part folded under the head and neck. It is 
altogether different then (torn the tubular sucking 
tongue of a ily, being imperforate and only fitted 
for lapping; while the insect is at the same time 
fiimished with mandibles of similar structure to those 
of ilbe eating insects described in the preceding 
chapter. 

Having thus entered so minutely into the atruc- 
turp of the tongue of the bee, it will be unnecessary 
to describe in detail the similar organs of some 
other families, more particularly as these seem to be 
of inferior interest, at least so far as we hare, exa- 
mined them. The wasps (Fiespi(i<!B), which so nearly 
resemble bees both in habits and in general appear- 
ance, are greatly dififerent in the development of 
these organs, the tongue being small, while the man- 
dibles, on the other hand, are large, and more like the 
insects which we have considered in the preceding 
chapter as exclusively eaters. They are accordingly 
better known for their depreciations on fruit, than 
for feeding in the manner of bees ; yet are they very 
fond of sweet things, since they wiil plunder bee- 
hives of their honey (though they will not take the 
trouble of collecting it from flowers), and they fre- 
quently devour great quantities of sugar. Kirby 
tells us, that a tmdesman of his acquaintance eal* 
culated his loss of sugar in one year, by wasps alonct 
at twenty pounds sterling*, Wasps, besides, are 
insects of prey, and in France, Rtiaumur says, the 
butchers are glad to have wasps attend their stalls 
for the sake of their services in driving away the 
blow-fiies ; for a similar purpose the Amerioans 
sometimes suspend a hornet's nest in their parburf, 

« lair, i« %2J^ t St, John's Ultert dC m Aissrim Fmskt, 
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Chapter VIIL 

sucking insects. 

We have elsewhere remarked that, *^ the beak 
fhausteUuni) of an aphis is no more fitted for lap- 
ping honey-dew, than the bill of ^sop's crane was 
for eating out of a shallow plate*." The mere in- 
spection of one of these insects with a pocket mag- 
nifier will be sufficient to demonstrate the position ; 
but, for the sake of illustration, we shall give a few 
details, and for that purpose we shall select the 
brown aphis of the oak (Aphis Quercus^ Linnaus), 
in which, from its being much larger than its con- 
geners, the parts are more conspicuous. The sucker 
in this insect is much longer than the body, and, 
when unemployed, is carried between the legs close 
to the belly, extending behind the insect, like a tail 
slightly curved upward. The instrument consists of 
a transparent tube, terminating in a hole so minute^ 
that R^umur could not discover it with his most 
powerful microscopes, but easily proved its existence 
by pressing out from it a drop of fluid. By means 
of pressure, also, he could render more obvious two 
instruments of a brownish colour contained in the 
sucker, and which he conjectured to act like the 
piston of a pump ; though from their minuteness this 
could not be correctly ascertained. We might suppose • 
them to act as perforators, were it not that the point 
of the sucker itself seems sufficiently adapted to that 
purpose. The figures which we have here given 
will render our description easily understood* 
* InsectTraiisf.p.18. 
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Aphit Quereui. 



a, Mai size, sbowiag t)ie sncker b«it uadtr it like a tsU; 
bf magnified ; c, sucMr magnified. 



With so efficient an instrument for wounding plants, 
we need not wonder that a race so countlessly nume» 
rous as the aphides effect most destructive ravages 
in the vegetable kingdom. The serious ra.vage8 
of the dolphin, or collier (Aphis Fabm)j on the beaq 
crop, and of the hop-fly (A. Humvli) in hi^ 
grounds, are but too well known. Of late years an* 
other of these pests, called the American, or white, 
blight (AphU lanigera, Illiger; Eriosoma Mali^ 
Leach), has been extensively destructive to our 
apple-trees. According to Mr. Knapp's information, 
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it 1^88 firtt observed in the West of England, in 
1819, in the nursery gardens of Messrs, Millar and 
Sweety near Bristol, introduced, as was supposed, 
by some imported plant*^ Salisbury, on the other 
hand, sayS, ** I have from good authority heard that 
it was brought to this country from France in tha 
reign of Louis XIV., when a colony of refugees 
settled at Paddington, and there it was first ob^ 
served to begin its depredations on the apple-trees^ 



Eriotomm ftiali. a, 6, the insects magnifiedj^ c, &ii Ihfeeted apple branch 
« JomtntX pf a Ntturaliati p* 341 ', Note, 
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I am in some measure warranted in my befief, that 
the insect in question was introduced from France, 
as an old French gardener who worked in my garden 
stated that he was well acquainted with the bug, as 
he termed it, since his childhood, and that it had been 
the destruction of many fruits, not apples in parti- 
cular, in the neighbourhood of MontpeUer, where he 
had been brought up*." We have ourselves seen 
the insect in the orcnards about Harfleur, in Nor- 
mandy t; andM. Blot informs us that it is exceed- 
ingly destructive to the apple-trees in the department 
of Calvados |. 

Sir Joseph Banks traced the supposed first ap- 
pearance of the insect to a nursery in Sloane-street, 
Chelsea ; and, upon being informed that it was un- 
known in France, concluded that it was most pro- 
bably imported from North America, with some apple- 
trees which had been brought over to that nursery. 
But, in whatever way it originated, it spread rapidly, 
though it was at first confined to the vicinity of the 
metropolis, where it destroyed thousands of trees §• 
Subsequently it found its way into other parts of the 
kingdom, and, in 1810, so many of the cyder apple- 
trees in Gloucestershire were infested with it, that it 
was apprehended the making of cider would have 
to be abandoned. 

The particular history of the insect is well given 
by Mr. Knapp. " In the spring of the year," says 
he, *' a slight hoaxiness is observed upon the branches 
of certain specie® of our orchard fruit As the season 
advances, this hoariness increases ; it becomes cottony, 
and, toward the middle or end of summer, the under 
sides of some of the branches are invested with a 
thick, downy substance, so long, as at times to be 

* Hints on Orchards, p. 39. f J. JEL 

X Mem» Soci^te Linn, de Caen pour 1824, p. 104. 

§ Trans, Hort. Soci ii* l^^* 
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tensibly a^tated .1^. the air. Upon examining thi^ 
substance we. find that it conceals a multitude^ of 
small wingless creatures, which are busily, employed 
in preying upon the limb of the tree beneath. This 
they are well. enabled to do» by means of a beak 
terminating in a fine bristle, which, being insinuated 
through the bark and the sappy part of the wood* 
enables the creature to extract, as with a syringe, the 
sweet, vital liquor that circulates in the plant. The 
sap-wood (Alburnum) being thus vf ounded, rises up 
in excrescences and nodes all over the branch, and 
deforms it ; the limb, deprived of its nutriment, grows 
sickly ; the leaves turn yellow, and the part perishes. 
Branch after branch is thus assailed, until they all 
become leafless, and the tree dies. 

'^ Aphides attack the young and softer parts of 
plants; but this insect seems easily to wound the 
harder bark of the apple, and by no means makes 
choice of the most tender parts of the branch. They 
give a preference to certain sorts, but not always the 
most rich fruits; as cider apples and wildings, are 
greatly infested by them, and, from some unknown 
cause, other varieties seem to be exempted from their, 
depredations. The Wheeler's-russet and Crofton« 
pippin I have never observed injured by them. This 
insect is viviparous, or. produces its young alive*, 
forming a cradle for them by discharging from the 
extremities of its body a quantity of long, cottony 
matter, which, becoming interwoven and entangled, 
prevents the young from falling to. the earth, and 
completely envelops the parent and the offspring. 
In this cottony substance, we observe, as soon as the 
creature becomes animated, in spring, and as. long as 
it remains in vigour, many round pellucid bodies, 
which, at first sight, look like eggs, only that they are 
larger than .we mighty suppose to be ejected by the 
. ■^. See Insect Transformatipns, p, 112. 

R 
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animaU They consist of a sweet glutinonft fluid, and 
are probably the discharges of the aphis, and the first 
food of its young. That it is thus consumed, I con^ 
jecture from its diminution, and its by no means 
increasing so fast as fsecal matter would do, from 
fiueh perpetually feeding creatures. I have not, in 
any instance, observed the young to proceed from 
these globular bodies, though they are found of 
tarious ages at all times during the season. . This 
knuginous vestiture seems to serve likewise as a 
Vehicle for dispersing the animal ; for, though most 
of our species of aphides are furnished with wings, 
I have never seen any individual of this American 
blight so provided; but the winds, wafling about 
small tufls of this downy matter, convey the creature 
with it from tree to tree throughout the whole 
orchard. In the autumn^ when this substance is 
generally long, the winds and mins of the season 
eflectually disperse these insects, and we observe them 
endeavouring to secrete themselves in the emnnies of 
any neighbouring substance. Should the savoy cab- 
bage be near the trees whence they have been dia^ 
lodged, the cavities of the under sides of its leaves 
are commonly favourite asylums for them. Muiti-> 
tudes perish by these rough removals, but numbeis 
yet remain, and we may find them in the nodes and 
oevices, on the under sides of the branches, at any 
period of the year, the long cottony vesture being re- 
moved ; but still they are enveloped in a fine, shi»t, 
downy clothing, to be seen by a magnifier, proceeding 
apparently from every suture, or pore, of their bodies, 
and protecting them in their dormant state from the 
moisture and frosts of our clioaate. Hiis i^his, in m 
mtural state, usually awakens and commences its 
labours very early in the month of March; and iht 
hoariness on its body may be observed increasing 
^aily ; but if an infected branch be cut in vnnter, and 
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k^pt in a warm room, these aphides will awaken 
speedily, spin their cottony uests, and feed as they 
are accustomed to do in the genial season*.*' 

With numerous facts of a similar kind on record, it 
was a singular oversight in Mr. Swainson, to state 
that sucking insects '' can do no injury to the agri- 
culturist t." 

A numerous family of a different order of insects 
is but too well known, both in gardens and houses, 
under the general name of bugs {CimiddcB^ Leach) ; 
most, if not all the species, being distinguished by 
an exceedingly disagreeable smell, particularly when 
pressed or bruised. Their sucking instrument has 
been so admirably dissected and delineated by M. Sa- 
vigny, in his Theory of the Mouth of Six-legged 
{hexapod) Insects |, that we cannot do better than 
follow so excellent a guide. In the figure (6) is a 
view of the under side of the head of the black-horned 
bug {Cimexnigricomis, Fabr.), exhibiting the sucker 
in its sheath, directed backwards, which is its natural 
position during repose. The sheath is composed of 
four pieces, which, according to Savigny's Theory, 
represent an under lip much prolonged. The edges 
bend downwards, and form a canal for receiving the 
four bristles, which he supposes to correspond with 
the two mandibles and the two lower jaws. In the 
figure (a) the sheathed upper lip, and the four bristles 
placed together and drawn out of their sheatH, are 
presented from above ; and in the third figure (c) the 
four bristles (representing the upper and lower pair 
of jaws) are developed so as to exhibit them separ 
rately. It is probable that the two middle ones act 
as piercers, while the other two, being curved at the 

* Journal of a Naturalist, 341. 
f Loudon's Encycl. of AgricuU. page 1 1 13, 2d edition. 
{ Mem. Anim. sans Vertebres, i. 36. 
r2 
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extremity (though not at all times naturally so), 
in the process of suction. 




Saekers of the black-horned bug (Ctm«« ntgricornis). 

The plant-bugs are all furnished with wings and 
membranous wing-cases, and many of them are of 
considerable size, and decked in showy colours ; dif- 
fering in all these points from their congener, the 
bed-bug (Cimex lectidarius), which is small, without 
wings, and of a dull uniform brown. The name is 
derived from the same root as bvg-hew^ and hence 
the passage in the Psalms, "thou shalt not be afraid of 
ike terror by night*," is rendered in Matthew's Bible 
** thou shalt not nede to be alraide of any bugM by 
« Psalms; xci. 5. 
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Qight'* In earlier timesj indeed, this insect waslooked 
upon with no little fear, no doybt because it was not. 
so abundant as at present. '* In the year 1503," says 
Mou^Tet, '* Dr. Penny was called in great haste to a 
little village, called Mortlake, near the Thames, to 
yisit two noblemen, who were much frightened by the 
appearance of bug-bites, and were in fear of I know 
not what contagion ; but when the matter was known, 
and the insects caught, he laughed them out of all 
fear*/' This fact, ofcourse, disproves the statement 
of Southall, that bugs were not known in England 
before 1670. Linnaeus was of opinion, however, that 
it is not originally a native of Europe, but has been 
imported from America. Be this as it may, it seems 
to thrive but too well in our climate, though it mul- 
tiplies less in Britain than in the warmer regions of 
the continent, where it is also said to grow to a larger 
size, and to bite more keenly. We never observed 
this insect in Ireland t* 

But evfsn in our own island these obtrusive insects 
pflen bani^ sleep. " The night is usually the season 
when the welched have rest from their labour ; but 
ttm seems the only season when the bi|g issues from 
its retreats to make its depredations. By day it 
iurks, like a robber, in the most secret parts of the 
bed ; takes the advantage of every chink and cranny, 
to make a secure lodgment ; and contrives its habita- 
tion with so much art that it is no easy matter to dis^ 
cover its retreat. It seems to avoid the light with great 
cunning; and even if candles be kept burniog, this 
formddable insect will not issue from its hiding-plsxie; 
But when darkness promises security, ii then issues 
fiom every corner of the bed, drops from the tester, 
crawls from behind the arras, and travels, with great 
assiduity, to the unhappy patient who vainly wishes 
for rest and refreshment. It is generally vam to destroy 
*Tteatr.Itt5ecV370. fJ.R. . 

r3 
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rtne only, as there are hundreds more to revenge their 
companion's fate ; so that the person who thus is sub- 
ject to be bitten (some individuals are exempt) remains 
the whole night like a sentinel upon duty, rather 
watching the approach of fresh invaders than inviting 
the pleasing approaches of sleep */* MoufFet assures 
us, that against those enemies of our rest in the night 
our merciful God hath furnished us with remedies, 
which we may fetch out of old and new writers, either 
to drive them away or kill them t- The following is 
gfiven as the best poison for bugs, by Mr. Brande of 
the Royal Institution : — Reduce an ounce of corrosiye 
sublimate (Perchloride of mercury), and one ounce 
of white arsenic, to a fine powder ; mix with it one 
ounce of muriate of ammonia in powder, two ounces 
each of oil of turpentine and yellow wax, and dght 
ounces of olive oil : put all these into a pipkin, placed 
in a pan of boiling water, and when the wax is melted, 
stir the whole, till cold, in a mortar |. 

Though most people, however, dislike this insect, 
others regard it not only with apathy but with pro- 
tecting care; at least, one gentlemah would never 
suffer them to be disturbed, or his bedsteads removed, 
till in the end they swarmed to an incredible degree, 
crawling up even the walls of his drawing-rboin ; and 
after his death, millions were found in his bed and 
chamber furniture §. In the Banian hospital, at Sural, 
the overseers are said frequently to hire beggars from 
the streets, at a stipulated sum, to pass the night 
among bugs and other vermin, on the express con- 
dition of sujOTering them to enjoy their feast without 
molestation ||. 

The bed-bug is not the only one of its congeners 
which preys upon man. St Pierre mentions a bug, 

* Goldamitby Anim. Nature, i?. 198. f Theatr. Insect. 

X Materia Medica, Index. 
i Nichobgn's Jonrti. xvii. 4Q, || Forbes, Oriental Mem. i. 
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fouiid in the Mauritius, the bite of which is more 
venomous than the sting of a scorpion, being suc- 
ceeded by a swelling as big as the egg of a pigeon, 
which continues for four or five days*. Ray tells us 
that his friend Willughby had suffered severe tem- 
porary pain, in the same way, from a water-bug 
(Notonecta glauca, Linn.) t. The instrument em- 
ployed by some of the water-bugs appears, from 
Savigny's dissections, to be still more formidable than 
^he preceding. 





'Magnified fienres of tho sucker of a water- bug {Nepa neptunia),' a, the 
suclter in its sheath; 5, the several parts developed, so as to exhibit 
Aem separately; c* the sucker nnaheatbed. 

From another pertinacious insect, the flea X^ulex 
.irHtanSy Linn.), being without wings, some of our 
readers may suppose it to be nearly sJlied to the bed- 
bug ; though the former does not even belong to the 
same order, but to a new one {Aphaniptera, Kirby), 
established > on the principle that the wings are obso- 
"lescent or inconspicuous. As we have elsewhere 
mentioned several extraordinary feats of strength re- 
corded 'of fleas by various authors |, ^e shall here 

* Voyage to the Isle of France. f Hist Insect. 58. 
X Insect Tr^nsfonnations^ p. ISO. 
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give our own testimony to a similar fact^ whieh we 
Jiave just witnessed. At the fair of Charlton, in Kent, 
,1830, we saw a man exhibit three fleas, harnessed to 
.« carriage in form of an omnibus, at least fifty times 
4heir own bulk, which they pulled along with great 
iease ; another pair 4i'ew a chariot; and a single flea a 
.brass cannon ! The exhibitor showed the whole first 
:through a magoifying glass, and then to the naked 
eye ; so that we were satisfied there was no deceptioii. 
From the fleas being of large size, they were evidently 
all females *. 

It is rarely, however, that we meet with fleas in 
the way of amusement ; unless we are of the 
singular humour of the old lady mentioned by Rirby 
and Spence, who had a liking to them, because, said 
she, '* I think they are the prettiest little merry things 
in the world ; I never saw a dull flea in all my life!*" 
When Ray and Willughby were travelling, they found 
*^ at Venice and Augsburg fleas for sale, and at a 
small price too, decorated with steel or silver collars 
round their necks, of which Willughby purchased 
one. When they are kept in a box amongst wool or 
cloth, in a warm place, and fed once a day, they will 
live a long time. When they begin to suck they 
erect themselves almost perpendicularly, thrusting 
their sucker, which originates in the middle of the 
forehead, into the skin. The itching is not felt im- 
mediately, but a little afl^rwards. As soon as they 
are full of blood, they begin to void a portion of it, 
and thus, if permitted, they will continue for many 
hours sucking and iroiding. After the first itdiiiig 
no uneasiness is subsequently felt Willughb/s flea 
lived for three months by sucking in this manner the 
blood of his hand; ft was at length killed by the 
cold of winter t.*' 

From this narrative, we should say that it iras net 
*J.|i. 
t Intr.^ m. t B^jt fiiftt. Iwect, p. 8, 
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Without good reason' that two eminent naturalists 
have arranged fieas in a group, called, by way of 
eminence, suckers {Suctoria^ De Geer; SuceurSf 

liATREIL'LE). 

According to Mouffet's account of the sucker of the 
flea, *' the point of his nib is something hard, that 
he may make it enter the better ; and it must neces- 
sarily be hollow, that he may suck out the blood and 
carry it in*." Modem authors; particularly Straus 
dnd Kirby, show that Rosel was mistaken in sup- 
posing this sucker to consist of two- pieces, as it is 
really made up of seven. First, there are a pair of 
^angular instruments, somewhat resembling the 
beak of a bird, inserted on each side of the mouth. 
Under the parts which are generally regarded as the 
antennae. Next, a pair of long sharp piercers 
dScalpeUa, Kirby), which emerge from the head 
below the preceding instruments : and a pair of feelers 
^aZjpO* consisting of four joints, are attached to 
these near their base. In fine, there is a long, 
slender tongue, like a bristle, in the middle of these 
several pieces. 




Saekcn of tbe flea, greaUy inagsified. a, side view ; b, under side ; 
c, upper side. 

According to Mouffet, also, '* the lesser, leaner, 
and younger they are, the sharper they bite, the fat 
ones being more inclined to tickle and play; and 
then are not the least plague, especially when in 
greater numbers, since they molest men that are 
• Theatre of Insects, p. 1102- ■ 

Digitized by VjOOQIC 



190 INJSfiCT Ml86BLXANfES. 

Bleeping, and trouble wearied and dick persoHBi 
from whom .they escape by skipping ; for as soon as 
they find they are arraigried to die, and feel the fin* 
ger coming, on a sudden they are gone, and leap 
here and there, and so escape the danger ; but so 
soon as day breaks, they forsake the bed. They then 
43reep into the rough blankets, or hide themselvea in 
rushes and dust, lying in ambush for pigeons, hens, 
and other birds, also for men and dogs, moles and 
mice, and vex such as passe by. Our hunters report 
that foxes are full of them, and they tell a pretty 
story how they get quit of them. The fox, say they, 
gathers some handfuls of wooll from thorns and 
briars, and wrapping it up, he holds it fast in his 
mouth, then goes by degprees into a cold river, and 
dipping himself close by little and little, when he 
finds that all the fleas are crept so high as his head 
for fear of drowning, and so for shelter crept into the 
wool, he barks and spits out the wool fill of fleas, and 
so very froliquely being delivered firom their molesta* 
tion, he swims to land *." 

This is an excellent trick certainly for a.flea-bitten fox 
on a summer's day ; but a little more doubtful even 
than the story told of Christina, Queen of Sweden, who 
is reported to have fired at the fleas with a piece of 
artillery, still exhibited in the royal arsenal at Stock- 
holm t. Her Majesty ought to have made an expe- 
dition to Tiberias, where, as an Arab Sheikh informed 
Dr. Clarke, ** the king of the fleas held his court {." 
Nor are fleas confined to the old continent, for Lewis 
and Clarke § found them exceedingly harassing on the 
banks of the Missouri, where it is said the native 
Indians are sometimes compelled to shift their quar* 
iers, to escape their annoyance. They are not ac- 

* Theatre of Insects, p. 1102. 

t Linnaeus, LAchesis Lapon., ii. 32 ; Note *. 

% Travels, voUii. $ Travels. 

Digitized by VjOOQIC 



SOCKING IN8K<3TS« ' 191 

qvaintod, it would therefore seem, witk the device of 
the shepherds in Hungary, who grease their clothes 
with hog^s lard to deter the fleas,'— nor with the old 
English preventiTe: — 

^ While wormwood hath seed, get a handful or twaihe 
To save against March to make flea refraine: 
Where chamber is swept and wormwood is strown. 
No flea for his life dare abide to be known *.'* 

liinnieus was in error in stating that the domestic 
cat (f^lis manicylatuSf Temminck ?) is not infested 
with fleas ; for in kittens in particular they abound as 
numerously as upon dogs f* 

Flc^, it may be worth remarking, are not all of 
one species, those which infest animals And birds 
differing in many particulars from the common bed 
flea iPulex irriians)^ and as many as twelve distinct 
sorts have been found in Britain alone |. The most 
annoying species, however, is fortunately not indi- 
genous, being a native of the tropical latitudes, and 
variously named in the West Indies, chigoe, jigger, 
njgua, tungua, and pique (Pulex penetrans^ Linn.) 




A«eor3fkig to Stedman, this ^' is a kind of small sand- 
Ilea, which gets in between the skin and the flesh 
Without being felt, and generally under the nails of 
the toes ; where, while it feeds, it keeps growing till it 

* Tawo^ Points of Goode Hndbandry. f J. &. 

I Insect TrsBsforiBationsi p. 393. 
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becomes of the size of a pea^ carasing no further paj^ 
than a disagreeable itching. In process of time i^ 
operation appears in the form of a small bladder, in 
which are deposited thousands. of eggs» or nits, and 
which, if it breaks, produce so many young chigoes, 
which in course of time create running ulcers, oflen 
of very dangerous consequence to the patient ; so 
much so indeed, that I knew a soldier, the soles of 
whose feet were oblig^ed to be cut away before he 
could recover : and some men have lost their limbs 
by amputation, nay, even their lives, by having, neg- 
lected, in time, to root out these abominable vermin. 
The moment, therefore, that a redness and itching 
more than usual are perceived, it is .time to extract 
the chigoe that occasions them. This is done with 
a sharp-pointed needle, taking care not to occasion 
unnecessary pain, and to prevent the chigoe from 
breaking in the wound. Tobacco ashes are put into 
the orifice, by which in a little time the sore is per- 
fectly healed *" Old Ligon tells us that in this way 
he had ten chigoes taken out of his feet in a morning 
'^ by the most unfortunate Yarico f,*' whose tragical 
story is so well known from the popular drama. 
Walton mentions that a Capuchin friar, in order to 
study the history of the chigoe, permitted a colony of 
them to establish themselves in his feet : but before 
he could accomplish his object, his foot mortified and 
had to be amputated %. No wonder that Cardan calls 
the insect **a very shrewd plague §." 

Another troublesome sort of insects, less dangerous 
perhaps, though equally pertinacious, and more 
widely diffused than the chigoe, is the family of gnats 
(fiidicidtB). Even these, however, sometimes pro- 
duce formidable consequences ; for M. RieauDj^ur 

* Stedman's Surinam ; and Swartz, Swedish Trans., ix. 40. 

f History" of Barbadoes, p. 65. { Waiton's.Hispaniohu 

^ Subtilia. lib. ix. 
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'^ys, ^'I hove seen in marshy d^tiicts' on the Ma 
coast, individuals whose arms and legs were ren- 
dered shocking with the reiterated bites of gnats, 
and some of them so bad, that it was doubtful whe- 
ther they could be cur^ without amputating l^e 
limb */* He adds, that if we will exert a Hide patient 
attention, we shall be compelled to admire the very 
instrument with which the insect wounds us. The 
elder Pliny becomes more than usually eloqiieht 
upon the structure of this insect " In these so little 
bodies," he says, — "nay, points or' specks, rather 
than bodies indeed, — how cdn one comprehend the 
reason, the power, and the inexplicable perfection 
that Nature hath therein shewed? How hath she 
bestowed all the five senses in a gnat ? and yet some 
there be lesse creatures than they. But where, I 
say, hath she made the seat of the eyes to see befiMTe 
it? Where hath she set and disposed the tast^? 
Where . hath she placed and inserted the organ of 
smelling? and above all, where hath she disposed 
that dreadinl and terrible noise that it maketh — that 
wonderful great sound, ka I may call it, in proportion 
to so little a body ? Can there be devised a thing 
more finely and cunningly wrought than the wings 
set to her body? Mark, what long shanked legs 
above ordinary, she hath given unto them. See, 
how she hath set that hungry hollow concavitie in- 
stead of a belly : and hath made the same so greedfe 
and thirstie after blood, and man's especially. Coilie 
to the weapon that it hath to pricke, pierce, and enter 
through the skinnie ; how artificially hath she pointed 
and sharpened it! and being so little as it is, for the 
fineness thereof can hardly be seen, yet as if it wcnre 
of bignesse and capacity answerable, fituned it, she 
hath, most cunningly for a two-fold use, to wit, most 
sharpe pointed to pricke and enter, and withall, hoi- 
* Mem. i?. 573. 

s 
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low like a pipe to sacke in and convey the blood 
throagh it*." 

It is not a little singular that notwithstanding the 
early attention which was thus given to the sucl^r of 
the gnaty authors are by no means agreed as to its 
structure ; and even a recent author of talent, M« 
Robineau Desvoidytt has rather added to former 
errors than contributed to expunge them. The most 
accurate details and figures are those of R<faumur 
and Rofiredi^ which we shall chiefly follow. To the 
naked eye, the sucker of the gnat appears like a 
needle finer than a hair^ solid and pointed ; but the 
microscope shows that what appeared so simple, is 
really compound and complicated. It consists, ac- 
cording to Leeuwenhoeck of four pieces; Swam^ 
merdam found six^ including the lip ; but R^umur 
says there are only Jive. It may be that their ob- 
servations were made upon different species, or upon 
individuals which had sustained accidental mutilati<m. 
Swammerdam, indeed, mentions that he often ob- 
served in dead gnats the suckers broken off fi'om their 
case (. This case or sheath is divided in its whole 
length, enclosing an apparatus of five piercers or 
lancets {SciUpe^), with which it cuts into the skin* 
** After a gnat^" says B^aumur, ** had done me the 
honour of settling on my hand, I perceived that it 
put forth a very fine point firom its sucker, with the 
end of which it felt four or five spots of my skin, ap- 
parently with the design of discovering where it could 
obtain the most blood with the least trouble §." This 
fine point, Swammerdam imagined to be simple and 
indivisible, and says, ** the point is so sharp thai I 
oould never observe the least breadth in it with the 
best microscopes I could procure, though if you {Hit 
the edges of the sharpest razxirs, or the points of the 

• Holland's Plinie, xi. 2. 
t M^m. Soc. d'Hist Nat de Paris, iii. 390. 
t BibUa Nat. i. 1»7. ^ M6m. iv. 583. 
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finest Beedles or lancets before the microscope, you 
will easily see that they have visible breadth, and ap« 
pear blunt, ragged, and dull.*' But Reaumur is not 
a little surprised at this, for Leeuwenhoeck and him- 
self found this fine point composed of several needles, 
some of them barbed with teeth, as may be verified 
by pressing the instrument between the fingers. The 
magnified figures will give a clearer idea of the or- 
gan than the most miaute description. 




Maffnified fiffures of the sucker of the gnat: a, the sacker in its sheath ; 
b, half of ^e sheath broken off to show the sucker ; c, the sucker developed 
to show its several parts ; d, the barbed point of one blade of the sacker. 

The sheath is composed of a flexible substance, 
and is employed, it would appear, for supporting and 
keeping steady the piercers during the process of 
peiMtrating into the skin. Besides this, Swammer- 
dam says, *' I should think that the acute and hollow 
extremity of the sheath is certainly introduced into 
the wound, and by means thereof the gnat afterwards 
sucks the blood, which running or ascending by 
suction between these parts, is at length conveyed 

s2 
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into the stomach of the insect Hence^ there appears 
almost the same use of this sheath, as there is of the 
silver pipes {canulie) used by surgeons, through 
which they pass their lancets into parts deep seated, 
in order to prevent their wounding any other part 
than that which they intend to cut *." Our readers 
will be better able to judg^ of the accuracy of these 
views, by inspecting the figures below of the diflfer- 
ent positions of the. sheath in penetrating the. skin. 




Modes of operation of the gnat^ sucker. 

The mere wound, however, would not probably 
cause much uneasiness, were it not for the insertion 
at the same time of a sort of poisonous fluid, for the 
purpose, as R($aumur imagined, of thinning the blood, 
and rendering it thereby more easy to suck. If 
this conjecture be correct, we can thence understand 
why the pain and itching are not felt so acutely at 
first as some time afterwards. Rogers has given a 
• BibUa Nat. i. 157. 
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JiVdy sketch of the saq^nary proceedings of the 
gnat, when be had falfeo asleep by a woodside, and 
( poetically dreaming pf fairy-land : 

'' Tis thine to range in busy quest of prey 

Thy feathery antlers quivering with deiight. 
Brush from my lids the hues^f heavea away, 

And all is solitude, and ail is nigh { 
Afa^ now thy barbed shaft, relentless fly 

Unsbeatbs its terrors in the sultry air t 
No guardian sylph, in golden panoply, 

Lifts the broad shield and points the sparkling spear. 
Now near and nearer rush the whirring wings. 

Thy dragon scales still wet with human gore^ 
Hark; thy shriU horn its fearful larum rings, 

I wake in' horror and dare sleep no more *»" 



a, Mais, aadj^, fnuile gnat, magaifiid... 
* To the Gnat, PImsutw of MeoMpy, edit. 1806, p. 176. 
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' ^e poet bas here fallen into one little error which 
4 naturalist will perceive as readily as he himself 
would have detected a bad rhyme or a false quantity. 
It is only the male gnat which is adorned with 
^ feathery antlers" {antenruB) ; and what is a very 
remarkable fact, this male gnat never sucks blood, 
the female alone, whose '* antlers" are not ** fea- 
thery," (see the distinction in the preceding two 
figures), being of a sanguinary disposition. Upon 
what then, it may be asked, do the males subsist? 
Rii^y answers, *' from the impossibility that one of 
a million of the innumerable swarms of gnats whidi 
abound in swampy places should ever taste blood, 
it seems clear that they are usually contented with 
vegetable alim^it*." Swammerdam also says, ** I 
am firmly persuaded that when the gnat has no op- 
portunity of drawing blood out of animals, it sucks. 
With the help of its sheath, the juices of flowers, 
plants, or fruits, being content with feeding on the 
fatter when the former is wanting t." But these dis- 
tinguished naturalists should have recollected, that it 
is by no means indispensable for gnats to feed at all, 
the diminished capacity of their stomach and bowels { 
requiring little or no aliment during the very few days 
they are destined to live for the purpose of pairing and 
continuing their race. 

Be this as it may, their pertinacity and numbers 
frequently render them a most formidable pest. Hum- 
boldt tells us, '* that between the little harbour of 
Higuerote and the mouth of the Rio Unare, the 
wretched inhabitants are accustomed to stretch them- 
selves on the ground, and pass the night buried in 
the sand three or four inches deep, exposing only 
the head, which they cover with a handkerchief §• 

« Intr. 1.384. f Biblia Nat.i. 157. 

^See losect TraDsfonqations, p. 201. 

^ Penooal Narrative. 
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Stedman also mentions, as a proof of the dresidful 
state to which he and his soldiers were reduced hy 
them, that they were forced to sleep with their heads 
thrust into holes made in the earth with their bay^ 
ouets, and their legs wrapped round with their 
hammocks *. '* The ^nats in America/' says 
Mouffet, ^' do so plash and cut, that they will pierce 
through very thick clothing ; so that it is excellent 
sport to behold how ridiculously the barbarous 
people, when they are bitten, will skip and frisk, 
and slap with their hands their thighs, buttocks, 
shoulders, arms, and sides, even as a carter doth his 
horses t." Weld tells us that " these insects were 
so. powerful and bloodthirsty that they actually 
pierced through General Washington's boots t." 
This does not appear very credible, though Mouflet 
says, ^' In Italy, near the Po, great store and very 
great ones are to be seen, terrible for biting, and 
venomous, piercing through a thrice-doubled stock" 
ing^ and hoots likewise^ sometimes leaving behind 
them impoysoned, hard, blue tumours, sometimes 
painful bladders, sometimes itching pimples, such as 
Hippocrates hath observed in his Epidemics, in the 
body of one Cyrus, a fuller, being frantic §.'* When 
we consider these circumstances, we cannot justly 
discredit that they attacked so fiercely the army of 
Julian the Apostate as to drive him back ; or that 
Sapor, king of Persia, as reported, should have been 
compelled to raise the siege of Nisibis by a plague of 
gnats, which, attacking his elephants and beasts of 
burden, so caused the/oute of his army||. 

At Oxford, during the summer of 1766, gnats 
were sometimes seen towards evening in such my- 
riads as literally to darken the rays of the sun. . Mr* 
Swinton mentions, that ^ one evening, about half an 

* Surinun, ii. 93. f Theatre of Insects^ p. 955. 

X Travels, p. 205. ( Ut supra, p. 953. 

II Theodorit*Hist.Eccle8.ii.30* 
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bour before san-sei, he was io the (psrdea o( Wad- 
hfmi College, when he saw six columns of them 
ascending from the boughs of an apple-tree, some 
in a perpendicular, and others in an oblique direc- 
tion, to the height of fifiy or sixty feet Their bite 
was att^ided with violent ioflamniation, and when 
one was killed after it had bit, the blood contained 
in it would cover three or four inches of wall*. 
About thirty years before this, vast columns of gnats 
were seen to rise in the air from Salisbury Cathe- 
dral, resembling, at a distance, columns of smoke, 
which made the people imagine the edifice was 
on firet- At Sagan, in Silesia, in July, 1812, a 
similar occurrence gave rise in like manner to an 
alarm that the church was on fire}. The poet 
Spenser says, the Irish '^ goe all naked except a 
mande, which is a fit house for an outlaw — a meet 
bed for a rebd^-an4 ptn apt cloak for a thiefe. It 
^XNicheth him strongly against the gnats, which, in 
that country, doe more to annoy the naked rebels, 
9od doe more sharply wound them, than all their 
enemies* swords and speares, which oa^ seldom 
come nigh them §.*' Elsewhere he gives another 
4picture Of the Irish gnats : — 

* * When a swarmc of gnats at erentide 
Out of the fennes of Allan doe ariie, 
Their murmuriag smai tnwipets sovaden wkle^ 
Whiles in the air their clustering enny ftiei^ 
lliat as a cloud does aeofn to dim the skiee; 
Ne man nor beast m^y rest or take repast, 
For their sharp wound^ and aoyo^s iajuriesy 
Till the fierce aoriheca wind with hlit^tering blasT 
Doth blow them ^uite away and in the ocean cast ||." 

It is worthy of remark that a numerous fiuily 

* PWl. Trans. 1767, pp. Ill— lis. 

t Bingitj, Anioi. Biog. iv. 205. 

{ Germar, Mag. der Entomol. i. 137. 

$ Spenser's View of Ireland. || Faprie Quteoe. 
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(CtUicidof) are confounded under the common 
names of gnat and musquito, as if there were only 
one or two species; whereas Mr. Stephens has 
enumerated twenty-two species of the genera Culex 
and Anophdes^ found in Britain alone ^; and hence 
it is probable, the foreign mosquitoes are also of 
several species, though to common observers they 
do not appear to difier from the common gnat 
(Culex pipiens). 




Snclcer of tlie elegCHcmatopota pluvialit) : a, cleg, nataral ftize ; &, part 
of the bead magnified ; c, magniBed still more, showing the facetted eye, 
the short antenns, and the socker unsheathed; d, the lancets, &c. of the 
socker, separated to show their stmctnre. 

* CaUlogne, ii. p. 232, 233 ; and Zool. Jonra. i. 462, iii. 500. 
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The considerable difference of form must pfeir^t 
the most indifierent observer from confounding 
gnats with the gad-flies (^TabanidcB). Their instru* 
meat of annoyance is also very different from that of 
the gnat^ being much larger, more formidable, and 
not less skilfully adapted to its office. The figures 
will exhibit the difference at a glance. 

lyaumur took advantage of his carriage being 
stopped in a narrow pass by some oxen, which were 
surrounded by gad-flies, to study the operation of 
one which alighted on his hand, by means of a mag- 
nifying-glass of considerable power. It gave him 
considerable pain, pierced a deep hole in his skin 
larger than the prick of a pin, and he afterwards 
found in the body of the insect seven or eight large 
drops of blood *. Lambert, in speaking of some fly 
of this order, says, ** they are so very small as to 
be hardly perceptible in their attacks ; and your 
forehead will be streaming with blood before you 
are sensible Of being amongst them." Again he 
says, *' I have sat down to write, and have been 
obliged to throw away my pen in consequence of 
their irritating bite, which has obliged me every mo- 
ment to raise my hand to my eyes, nose, mouth, 
and ears> in constant succession f." It is very 
probable that our author here means a €y of a dif- 
ferent family {Stomoxydte, MeioenJ from the pre- 
ceding. One of these is so like the common house- 
fly (Musca domestica)^ as to be readily mistaken for 
it, though the house-fly has no organs fitted for 
penetrating the skin. Kirby says, *' this little pest 
{Stomoxys calcitrdnsj Fabr.)^ I speak feelingly, 
incessantly interrupts our studies and comfort in 
showery weather, making us even stamp like the 
cattle by its attacks on our legs ; and if we drive it 
away ever so often, it will return again and again to 

* M^m. iv. 230. f Tw. throp^h Caaafia, i, 126, 127. 
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the charge, and even contriyes to makes comfortable 
meal through our silk or cotton stockings, by means 
of its horny, sharp-pointed weapon**" But this little 
phlebotomist is a solitary, not a social insect, like the 
house-fly, and seldom visits our apartments except 
when driven thither by bad weather f. 

We have more than once alluded to the extraordi- 
nary change which takes place In the stomach and 
intestines of insects, when they pass from the 
infant to the perfect state ; and have now to 
remark, that a similar change takes place in the 
organs of the mouth. In caterpillars, for example, 
the mouth is furnished with strong cutting man- 
dibles, for feeding upon hard substances ; while the 
moth or the butterfly, into which these are trans- 
formed, has only a tubular sucker, for absorbing 
the honey of flowers. But this change in the feeding 
organs, though so strikingly obvious, M. Savigny is 
not disposed to admit, proceeding upon the principle 
recently adopted in the French school, from hints 
found in Aristotle, Willis, and De Geer, which finds 
analogies and similarities in the members of animals 
the most remote from each other in structure and 
functions. The shell of the lobster, for example, 
is thus fancied to correspond to the bones of qua- 
drupeds, not only in general, but in all its various 
pieces % ; and the breast-fins of the whale are imagined 
to be analogies of the hands in man ; the change being 
traced in successive gradations, from the ape, through 
the otter, seal, walrus, manati, and dugong, to the 
whale §. It may be well to hear what Savigny 
himselif says on the subject immediately before us. 

*Intr.i.49— 112. f J. R. 

X Aristotle, Hist. Anim. iv. ; Willis, De Anima BrutoruiD| 
p. II ; De Geer, Mem. ii, 2 ; Geoff« St. HUaire, iiem. de I'la- 
•tUute Pranq. 

} Harwood, Braude's Journ. 
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Speaking of the suckers of butterflies, he remarks 
that "the semblance is taken for the reality; for 
butterflies, in the same manner as their caterpillars, 
and as beetles, bees, and all eating insects (broyeurs)^ 
have two lips, one upper and one under ; two manifi- 
bles ; and two jaws (machoires.) This fact, though 
opposed to received opinions, is not the less certain. 
These parts, indeed, occupy their ordinary place. It 
is true they are so. much shrunk and so much modi- 
fied in their form and in their relative proportions, 
that it is not astonishing they have been miscon- 
conceived by excellent observers. How different 
soever these parts may appear from ordinary man- 




Svckar, &e. of SpMn* celerio ; greatly magnified. 
A, Profile of the head, with the sucker unrolled. B. Upper lip and man' 
dibles. C, Jaw and part of the Backer. D, Labial palpi. E,Portiaiiof 
the Backer (A), showing the three tubes of which it Is compoMd; view«d 
from above. F, The same parts, yiewed from beneath. 
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dibles, it is impossible to refuse the name. Should 
an objection be raised from their substance, I have 
already said that they are horny, and although 
hollow within, they are more solid than the mandibles 
of certain beetles. Should their configuration be 
objected to, the conical form which they affect, is 
that of all mandibles ; they have one point and one 
base distinct; and as they are fringed on their 
internal margin with numerous hairs, the mandibles 
of many bees and beetles are similarly fringed. Should 
we object to their mobility ; it is answered, that 
though they are sometimes as it were glued {soudees), 
they are also sometimes articulated and distinctly 
moveable. Is their minuteness objected to ? The 
day-flies (Ephemeridee) and water-flies (Phrygan- 
idiB) have mandibles smaller and more imperfect 
still, and yet nobody doubts that the latter ought to 
be placed among insects with jaws *." 

From this extract our readers may learn the 
general principles of this doctrine, which is carried 
into minute details, derived from the very extensive 
and profound knowledge of the author. Although 
we may incline to believe these' opinions more 
fanciful than just, and while we object to the hypo- 
thetical names given by M. Savigny, we readily 
acknowledge the very extraordinary accuracy of the 
dissections and figures which he has supplied in illus- 
tration. 

* M^moires sur les Anim. sans Vertlbres, i. 6. 
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SECTION III. 

SOCIAL AND DOMESTIC HABITS OF INSECTS. 



Chapter IX. 

PAIRING OF INSECTS. 

The diversity of character and habit exhibited hj 
various animals, with regard to sociality, seems to 
have been originally impressed upon them by Provi- 
dence, in conformity to their several wants, and the 
purposes they were designed to fulfil in the scale of 
creation. Those, for example, which have been in- 
tended to subsist by rapine are, for the most part, 
disposed to live solitary ; and accordingly, the lion, 
the eagle, and the dragon-fly, pursue their prey alone, 
two individuals being rarely seen in the same cirde. 
To this, however, there are some exceptions : — the 
most remarkable which occur to us take place among 
wolves, who oflen hunt in troops, as well as wild- 
dogs and jackalls; swallows, who congregate to 
hawk for flies ; and spiders, of various species, 
whose nets are oflen spread contiguous to one an- 
other, sometimes even in contact. The latter appears 
the more singular, that spiders, though of the same 
species, have no hesitation in devouring one another 
when they can make a capture; but we have re- 
marked, that those who weave snares, will not touch 
anything which they have not themselves entrapped; 
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aud in an instance we have just been examining, of a 
garden spider (Epeira diademd) which had taken 
advantage of the suspensory cable line of a long<- 
bodied spider (Tetragnatha extensa)^ to save itself 
the trouble of making an exterior frame-work for its 
net, it was not likely, considering their extreme 
vigilance, that either would fall into the other's 
toSs*. 

On the other hand, animals which feed on vege- 
tables, or inanimate substances, usually incline to be 
gregarious, if not decidedly social ; because, for one 
reason, the material of their food is, for the most part, 
in sufficient abundance to allow of this, and, in the 
instance of carrion, it is necessarily confined to a 
limited space. Accordingly, *' Where the carcass is, 
there will the vultures be gathered together," though 
otherwise, the vulture is not perhaps more socially 
disposed than the eagle, or than the burying-beetles 
(^Necrophora), which lend their assistance in destroy- 
ing dead carcasses, and removing the nuisance they 
would produce. This congregating for the purpose 
of feeding seems, in some instances, to be either a 
cause, or a consequence, of social feelings and habits, 
which continue to influence the individuals when 
apart; and hence it is that a cow, or a sheep, will 
thrive better when amongst its fellows, than when 
kept in a cottage-paddock alone. Even two or three 
are not content by themselves ; and we have seen in 
such cases every effort made to leap hedges, and 
cross ditches and canals, by small groups of cows, 
desirous of associating with their kindred, — the parties 
on the opposite sides of the intervening obstacle ap« 
pearing to be equally solicitous to surmount it. Such 
endeavours have always reminded us of the French- 
man in the back settlements in Louisiana, who, if we 
may credit the Abb^ du Pratz, annually travelled to 
* J.B. 

t2 
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New Orleans, a distance of 300 miles, for no other 
purpose than to find people to talk with. In other 
eases, however, the habit of feeding or of travelling 
gregariously, does not produce a permanent influence ; 
for the sky-lark (Alauda arvensis)^ and numerous 
other birds which congregate in winter, separate at 
the approach of the breeding season ; while rooks, 
that breed in society, separate as soon as the young 
can provide for themselves. The latter, however, is 
perhaps peculiar to the rook; for sea-birds, which 
usually nestle together in great numbers, also con- 
tinue to congregate all the year. 

It would appear, then, from these illustrations, that 
animals generally congregate principally on account 
of the nature of their food ; but it is also obvious, that 
even the most unsocial must lay aside some portion 
of their solitary habits during the breeding season* 
otherwise their race would soon become extinct The 
proceedings of insects, in this respect, are so exceed- 
ingly different from all other orders of animals, that 
they will require to be exhibited in some detail. We 
have headed this chapter by the word ** pairing" as 
the only unobjectionable term we could find; yet if the 
idea formed of this, from the habits of most birds, be 
transferred to insects, it will require great modification 
to render it applicable ; for we question whether any 
species of insect can be said to pair in the manner of 
Unnets, sparrows, and other birds, upon the principle 
of mutual assistance in rearing their progeny. Even 
in the instance of birds, the male always shows less 
solicitude in building the nest and feeding the young, 
than the female, his chief office appearing to be the 
feeding of the female while she sits upon the eggs, or 
the taking of her place while she procures food for 
herself. 

Amongst insects, however, we are not aware of 
any assistance ever rendered by the male in any of 
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those circumstances ; and in the case of sitting upon 
the eggs, the only instances in which it occurs being 
among spiders, who have their nets ready spread 
contiguous to their nest, or carry it about with them, 
assistance seems to be little necessary. In the case 
o i nest-building, on the other hand, where laborious 
operations have to be performed, we might have ex- 
pected that the male would lend his assistance, such 
as in the structures of the mason-bee, or the car- 
penter-wasps ^ ; but, so far as we are at present aware, 
the female performs the whole of the labour. The 
only circumstance we remember, which bears any 
resemblance to such mutual aid, occurs among a 
species of solitary bees (Halictud) which constructs 
galleries in sand-banks, but which, according to 
Walckenaer, work only during the night, while, 
during the day, either the male or the female always 
remains at the entrance, prepared to repel the in- 
trusions of enemies f. It does not appear, however, 
that the male renders any assistance in digging out 
the gallery which he thus helps to defend. 

In the instance of carnivorous insects, so far from 
rendering each other mutual assistance, it is no unu- 
sual occurrence for the one sex to attack and devour 
the other ; and the female, bekig always the larger 
and more powerful, usually overcomes her partner. 
We know too little of the manners of fish, to assert 
that similar habits prevail amongst them; yet it 
seems by no means improbable that a hungry pike 
{Esox lucius) would make little ceremony of devour- 
ing his mate ; for it devours its own species as readily 
as any other |, some of considerable size having been 
found in the stomachs of those that have been caught. 
We have ourselves frequently caught mackerel, and 

* See Insect Architecture, chapters li. and ill, 

t S^e ItisectTraDBformatioQS, p.53,4. > 

X DoBovaoi Brit. Fishes, 109. 

t3 
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other sea-fish, with baits cut from the bodies of their 
comrades previously taken. The male of spiders not 
unfrequently falls a victim to his mate. Baron de 
Geer saw one that was seized by the object of his 
attentions, enveloped by her in a web, and then de- 
voured, — a sight which, he says, filled him with 
horror and indignation*. This may, in part, account 
for the small number of male spiders we find, com- 
pared to the females, the latter being, we should 
think, from fifty or a hundred- to one. Were the 
females not very prolific, therefore, and also exceed* 
ingly solicitous to preserve their eggs, the race would 
probably soon become extinct. Our readers, who are 
desirous of verifying these observations, may be told, 
that the external mark by which the male spider is, 
distinguished from the female, consists in a sort of 
bulging, or knob, at the extremities of the feelers 
(p^pi)j which is wanting in the female. 





Male spider, with the pcUpi magged. 

It may be useful to mention here a few other pecu- 
liarities of sexual distinctions. The greater size of the 
female alone is, for the most part, sufficient, when 
a male can be had for comparison ; otherwise, the 
two sexes may be taken, even by very skilfiil natu- 
ralists, for different species. . It is necessary to ob- 
* Mlmoires, vii. 180. 
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senre, however, that there are a few remarkable ex- 
ceptions to this general rule, in the same way as, 
amongst birds of prey (Jtaptor€s,Y igors), the greater 
size of the female is an exception to the general rule 
of the male of birds and quadrupeds being the largest. 
According to this latter rule, then, and of course an 
exception amongst insects, we itiay mention the 
dragon-flies {Libellulind), whose females are often a 
little smaller, and never larger, than the males, as 
is also the case with the water-spider {Argyroneta 
aquatica, Walck.). But the most remarkable in- 
stance of this occurs in the stag-beetle {Lucanus 
cervus), so common in Kent and some other dis- 
tricts, though rare, or unknown, in the greater part 
of the empire. The size, however, is not the only 
distinction ; for the female possesses little more than 



Male and female stag-beetle. 

the rudiments of the very remarkable horn-like man- 
dibles with which the male is furnished. This organ 
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in the male is no less formidable than it appears, as 
the unwary school -boy often experiences ; for it can 
be used as a pair of pincers, so powerfully, as to 
inflict considerable pain. An instance, no less rcr 
mark able, though, from the size of the insect, less 
commonly observed, occurs in the horned wasp 
(Synagris cornuta), the male being furnished on 
the upper side of the base of its straight slender 
mandibles with a pair of crooked, decurved, and tor- 
tuous, sharp horns, longer than the head itself*. 
A distinction less conspicuous, but worthy of being 
noted, occurs in the sexes of the various species of 
humble-bee (Bomhus), It may have been observed 
by some of our readers, in the early spring months, 
particularly in the afternoon of a fine day, that some 
very large humble-bees {Bombtis terrestris^ B, lapi- 
daria, &c.), are busily prying into the holes and ore- 



Male and female Bomhui. 
vices of hedge-banks, into which they enter for a few 
minutes, and then start off, as if dissatisfied, to some 
fresh locality. These are the females, which have 
survived the winter, and are in search t)f a suitable 
spot to found a summer colony. If one of these be 
caught, and its mandibles examined, they will be 
found very stout, and wide, constricted in the middle, 
and furrowed on the outer surface. In the small 
males, again, which may be taken in thousands, upon 
dowers, when the season is more advanced, the poiat 
* Chrisl^ Hymeoopten^ arviii. 2, 
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of the mandibles will be found very slender, bulged 
out at the base, and destitute of furrows. In making 
experiments and observations on this interesting fa- 
mily, it will be useful to keep this distinction in mind, 
as the neglect of it must often lead to erroneous 
inferences with respect to their economy. 

In another interesting bee {Anthophora retusa)^ 
one of the masons, the distinction of the sexes is so 
great that some naturalists of high name have de- 
scribed them as different species. The male is all, 
black, except the hind thighs, which have an orange 
stripe ; while the female is grey, and has the middle 
pair of feet fringed with long hairs *. This would 
be one of the best species for ascertaining the interest 
which the male takes in constructing the nest,— 
whether it be required to be mined into a sand-bank, 
or the mortar of walls, as it frequently is, — or 
whether it has to be built from the foundation with 
clay and other materials, as we have more than once 
seen it, — or whether both operations be required to 
complete the structure. When first disclosed in the 
early spring, we have remarked that the old nests 
are as much frequented by the black males as by 
the grey females, but we have never had the good 
fortune to witness eitlier of them at work. We have 
also remarked that the males are much more nu- 
merous than the females f. 

Many other insects have the sexes marked by dif- 
ferent colours ; though this will not hold as a general 
rule, for the greater number are not so distinguished. 
As in the instance of the bee just mentioned, the 
difierent colours of male and female butterflies misled 
Linnaeus into the opinion that they were not only of 
different species, but of different families, and in 
many instances his two divisions of Trojans and 

* See Insect Arcbiteclure, p. 84^ for figure of female, 
t J.K. 
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Grecians, into which he divided his knights (EquUa} 
are merely different sexes, — as if we should rank in a 
different family the bright-coloured male of the 
brimstone butterfly (Goneptyrex Rh(mini)y from the 
dull gfreenish-white female. In a pretty moUi, the 
spotted muslin (Diaphora mendica, Stephens), rare 
in some parts of Britain, the one sex is white and 
the other brownish, while both are similarly spotted 
and of a translucent lustre. A butterfly, known in 
every part of the island, takes its name of orange- 
tip (Pontia Cardamines) from the male only; for 
the female wants the beautiful streak of orange on 
the outer angles of the fore-wings, and might also be 
taken for a variety of one of our rarest insects, the 
Bath white butterfly (P. daplicide). The male of 
another flne butterfly {Polygommatus Argus) has the 
upper surface of the fore-wings of a beautiful dark 
blue, while the female has the same oi a deep pur- 
plish-brown. 

Among the dragon-flies, the large flat-bodied one 
(Libellula depressa)-— one of the most common,— the 
male is of a leaden-blue, and the female yellow ; but 
as the blue colour may be washed ofi; it is probable 
that weather-beaten males may sometimes be mis- 
taken for females^. In an allied family (^Agrionidt^ 
Leach)^ there appears to have arisen no little con- 
fusion in consequence of the difierence of the colour. 
In the flnest native insect of this family {Cttlepteryx 
Virgo), the body of the male is of a rich, splendent, 
silky blue ; in the female the colour is deep green, 
and little inferior in richness. 

What is of more importance to be remarked with 
regard to the subject before us, is that in several species 
the males are furnished with wings, while the females 
are generally condemned to creep on the earth. This 

* See ScheWer, Entomologieche^ p. 224 ; and Reaumur, 
1. vi. p. 423. 
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is well exemplified in the moths called vapourers 
(flrgyia antiqua * and O. Gronostigma), the female 
having only the rudiments of wings, while those of 
the male are large and ample. This comports with 
the different habits of the male and the female, the 
latter remaining (even when furnished with wings) 
in a great measure stationary, while the former roves 
restlessly about, ranging through every field, along 
every lane and hedge, and prying into every corner 
in search of a mate, whose care it seems to be to 
conceal herself as scrupulously as possible. In the 
instance of the orange-tip butterfly mentioned above, 
while every meadow is swarming with males, we 
seldom see more than one or two females in a whole 
season, and those which are observed are seldom on 
the wing. In some of the smaller ichneumons, 
among which the same distinction takes place^ we 
may at first sight mistake the female for a large ant 
with an exserted sting, — a mistake that we have 
ourselves committed in the case of a male hunting- 
spider {Salticus formicarius^ Latreille), which in 
size, form, and colour, narrowly resembled the wood- 
ant (Formica rufa) ; and w% would certainly have 
passed it by as such, had we not found it on the 
rocky shore of the sea near H^vre de Grace, and at 
a distance from any probable hauQt of the pismire t. 

But though female insects almost universally con- 
ceal themselves in the manner we have recorded, 
the male by his restless and active search is almost 
certain to discover their retreat. It is highly pro- 
bable, as before mentioned, that their discovery is 
made through the medium of the sense of smell. 
Be the organ what it may, however, there can be no 
doubt of the fact that the males of many, if not of 
all insects, can discover the females at considerable 

* See figures in Insect Transformations, p. 95. 
t J R. 
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distances, even when placed in concealment. Upon 
this is founded the practice of sembling, as it is called 
by the London collectors, among whom, as we learn 
from Barbut and Harris, it has been long in use, for 
entrapping the males of the fox-moth {Lasiocampa 
RtbbQ, the grass-egger (L. Trifolii), and others. 
** It is a frequent practice," says Haworth, " with 
the London aurelians, when they breed a female of 
the lappit-moth (^Gasteropacha quercifolia), ' and 
some other day-flying species, to take her in a box 
with a gauze lid into the vicinity of the woods, where, 
if the weather be favourable, she never fails to attract 
a numerous train of males, whose only business ap- 
pears to be an incessant, rapid, and undulating flight 
in search of the females. One of these is no sooner 
descried, than they become so much enamoured of 
their fair kinswoman, as absolutely to lose all fear for 
their own personal safety, which, at other times, is 
effectually secured by the reiterated evolutions of their 
strong and rapid wings. So fearless, indeed, have 
I beheld them on these occasions, as to climb up and 
down the sides of the cage which contained the dear 
object of their eager pursuit, in exactly the same 
manner as honey bees which have lost themselves 
climb up and down the glasses of a window." 

In other instances this does not succeed. In the 
spring of 1830 we bred a female of the lime-hawk 
moth {Smerinthus Tiliee, Latreille), and placed 
her on a small lime-tree, planted in a garden-pot, and 
left her at full liberty, trusting to the known station- 
ary habits of female insects for not losing her. In 
this we were not deceived, for though the tree con- 
tained only a single stem about three feet high, she 
never left it, remaining upon the same leaf some- 
times for several days without stirring, and when she 
did move, it was only to perambulate the plant, agita- 
Mng her wings the while (as she did while stationary) 
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with a sort of tremulous quivering not very percep- 
tible unless closely inspected. It might be that there 
were no males in the vicinity, though the insect is 
by no means rare around Lee ; at all events, she re- 
mained without a mate for about three weeks, as 
the eggs which she at length laid proved to be in- 
fertile, and she died soon after. In the instance 
of a much rarer insect, the clear under- wing {Mgeria 
anliformis^ Stephens), haying discovered a brood 
in the trunk of a poplar tree, we were desirous of 
securing all that issued from it, and having caught a 
female, we placed her in a box covered with gauze 
at the root of the tree,«<-^he notion of surrounding 
the tree itself with gauze not having occurred to us 
at the moment As this moth is one of the day- 
fliers, we expected to make sure of all the males in 
the neighbourhood ; but, to our no small disappoint- 
ment, not one approached the box, thouo^h we after- 
wards inclosed in it another female. This was the 
more remarkable, that, from the protrusion of the 
pupa cases from the tree, there was evidently not only 
one or two, but a considerable number evolved after 
the box had been placed there. In 1828, having 
discovered a beautiful male crane-fly (Ctenophora 
pectinicornia, Meioen), apparently just disclosed from 
the pupa, we careftdly examined the old willow stump 
upon which it rested, expecting to find more of the 
same brood. Next day we accordingly observed a 
female, and imagining it to be one of the rare species 
(Ct omata or Ct Jl&veolata)^ we placed her in a 
gauze-covered box; but no male approached for fi\e 
days, when a large hunting-spider found means to in- 
troduce himself into the box, and make a meal of her*. 
There is one extraordinary fact connected with this 
subject, which is worthy of being prominently stated, 
namely, — that after insects pair, and the females de- 
* J.R. 

Digitized by Google 



21$ »rSECT MISCEtLANlEl 

a 



a, Ctenophorajkmeolapji, h, Ctenopkora omata. 

posit their eg^s, they very soon die, seldom living 
a few days, sometimes only a few hours, afterwards; 
but should pairing be prevented, their lives» and par- 
ticularly that of the female, may be protracted to an 
indefinite period. Collectors, indeed* find that it i^ 
with the utmost cUfficuUy a female can be deprived of 
her life before laying ; and we have no doubt that thQ 
marvellous stories reported of the revival of flie3 and 
other insects, afler long immersion in spirits* or after 
being crushed by shutting a book, originated Ia thtt 
eircumstance, as well as the prolonged life of som^ 
insects, which is given on good authority^ RO^el, 
for example, informs us that he kept a roserchafer 
(Cetonia aurata) upwards of three years, feeding it 
with fruit and moist bread*; and Audebert is said to 
* Joseckten Belustig. iii, 379* 
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hsTO kefit a spidet for eeveral ye^rs*. This* how^ 
ever, will not authorise us to credit Goldsmith's story 
of a spider, not confined, living for three years, par«> 
iicularly as it does not appear that he had any means 
of identifying^ the individual ; and much less to beUeve 
that, a flea» even when confined and well fed, would 
live six, or a mantis ten yewr8,-<*-sueh circumstance 
being so very anoinalous as to be quite inaedible. 

It would not be correct, however; to say that the 
day«flies (Epkemerid/B} lite only ime day, and in 
some species only a few hours ; for, in the form of 
grabs, some of those shortrlived flies continue for two 
years; and though the goat-moth (ComuB ligni* 
perd^) and the stag-beetle (LtmiawUs otnus) live in 
their perfbct state only a few weeks, their larvs live 
fop three years ; that of the coci&^afer (Mdolontha 
vulgmris) lives four years, as a destroyer of the roots 
of grass and other herbagiet; while the beetle only 
lives to pair, and deposit its eggs. The same holds 
true of the queen-bee; but she does not, like the 
beetles and the moths, lay her eggs at once, but 
sometimes continues, if lire may credit the elder 
Huber, for two successive years to deposit her eggs. 
The following experiment which he made to asceiv 
tain the fact of the first swarms being always, as 
R^aHmur had conjectured, led by an old queen, is 
int^esting as to this point :»-* 

'*One of my glass hives," he says, *^ consisting of 
tiire6 parallel combs, in frames opening like the leaves 
of a book, wsa well peopled, and abundantly provided 
with honey and wax, and with brood of various ages* 
From this hive I removed the queen, on the 5th of 
May, and next day transferred into it all the bees 
from another hive, with a fertile queen, at least a year 
old. They entered easily* without fightmg, and were 
well received by the old inhabitants, who, upon having 

• Nottv. IMct. d'Hist. Nat. it. 285. 
t Ste lueci Triaiafao!utioi% p. 227. 
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been deprived of their queen; had begun twelve royaf 
cells. They likewise gave the queen a good rccep- 
iion, presenting her with honey, and surrounding* her 
in regular circles. In the evening, however, there 
occurred a little agitation; though this was confined 
to the surface of the comb, where the queen had been 
placed, and' which she had not quitted : on'' the other 
side all was perfectly quiet; By the morning' of the 
7th the bees bad destroyed the twelve royal cells, but 
in all other respects good order continued to prevail 
in the hive ; and die queen commenced to lay theeg^ 
of males and of workers respectively in the large and 
small cells. 

' '* About the 12th; I fbund liie bees cxseui^d* in 
constructing* twenty^two myal cells, of the ^ledes 
described by R^nmnr, namely,^«**with the basest not 
inthe plane of ^e comb, but appended pei^pendleoiBiiy 
by foot-stalks of difi^nt lengths, like stalactites* on 
)the edge of the passage ms^e by the bees thraugh 
iheir combs; They bore; indeed, 'a iconsidcrabliei re- 
semblance to the cup of an aeomi'thie: longest teing 
0nly about two lines and a half in depthr from the 
bottom to the orifice. On the 18th,"ihe queen seemed 
to bealready more slender than when itttrodnced into 
the hive; bnt'shestillcontinued to deposit some e^gs 
both in common cells and' in those of males. I also 
surprised her this day, laying in a royal cell : she first 
dislodged the 'worker there employed, by pudiing it 
away with her head, and then supported herself by 
the adjoining cells, while depositing the egg. On 
the 15th, the size of the qteen was still farther re- 
duced, and the workers continued their attrition to 
the royal cells, which were all unequally advanced, 
some to the height of three or four lines, while 'others 
were already an inch long ; thus proviojg that the queen 
had not deposited eggs in the whole at the same time. 
" At a moment wfa^n it was least expected, the hive 
"armed on the 194h. We were warned of this by a 

Digitized by VjOOQ 



Hofaii i« ttt0 iw^ «ii4 h9«tm9fL ip p¥t 4lH l?|0ft6 J4to 
9 iuve prepured on purpose. Tb^ ot|)ect of ^he e]^p^« 
nmwM;^ Qotwithsti^iidiii^ tbi» ime^Lpectjed occuj-reuiqfi, 
w«K coaipl9l6iy f\}l&U«d; {qt^ on extmiaation of lUl 
tbe ^iMefi, I/W«9.cQiivm<ied,tb^Jiad beoac^^idwM 
by ihe old quQeny ^bqm I hsA introdi^^sed on thei €iUi 
o€ the moulh, and who h»d been markedv by depriviaf^ 
iMr of Q08 ef her- AUtcftnae ( Mid whfUl wi>s iDprai t^er^ 
vos na other queen jbefiidefi this .Qn« in th^ cploiiy ; 
bnl m the hiYe flb« had left I found 9«Yi0ral Doiyal c^llii* 
ekiieatiKelopwbiit)»|M»n »tihie »ide« iMAd quke«en9p^y4 
okiran mof^ wew #e«2ed, and «oiq«. atb«ri9 nftwl^' b^ 
gun. No queen renamed in the hive. 
I "f.Myiattetttiwi wie mawrdtr^^ted io tbo n#ir.tirann, 
whiok-I iifiitched during' the winUvr and tbe.foUQwinfr 
8prinfV:'^i«liin<A|Nat J bad'the»/laU8iiN^tion (9f >««eiMi: 
anitilkmt a«f«ni di4w«t^^tb4hD4«pm«irti«^ati^hefi4 
•whO'kBd.eiHiduoted the/o»ter .one the prirc^iipg Jfi^» 
Ijliae ^i|>taiiienlt'ttoi«Ja pf>ayki.¥;e«i^l iKHit)uaiy«i4 «il4 
liMivis n||miiod it deveml UflMN^/uMi eqwl auooearii 
•X*ttaemGm appears ta ber iQeD|[it68taUe#itbai.tbi-aJid 
queen' always; ccmdiiots tke first. 0irw«i> bill, never 
^pttta»4lia'JiiTe<ibelb9ei ddpmting i^gfg^ an thenipjial 
edis^liEatt'WktQli.other.qtteena iiHll>be4«EKlosfd»4iftfr 
iBV'defMluia^lotBQeaifd.lo.heFAbBiidaiied kiagdom* 
^Ebesia roytAmtHA WFe.prepavad farf ,fhe. baas' only, while 
ttoqueea ialaiMignHU^cg^ which ia attended by 
thesfBeiBrkaMerifa^ithat f^r thisr Jayiog; ttrminatea, 
her batty beiaf eonsidefabfy diinini«bed% ^e <ma ea^ly 
fl^ whareaa.it i» pMwi«ni9ly,Bo heM^ that she eurn 
hanUyidrag.it nkmgi It biseomesxneceasary^.tbeiei- 
UMav^hoib^^ ahottld layv in oidei to be ia a state for 
iiBdertaidng< her journey, as this may sotnetimea ba<0f 
eiNMidaisd^le tengfthV' We ane henee authonsed«to 
iafsr ik^ the deposiiioa of e^ga* fnom onoepainof^ 
taiseBth^queaQ-beeaboTeayeaiv ..... 
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,\ ,Xa flbegl^WHmffm {Lampifrk nooMftMtt), -again, 
^iiff»^b^v€))ase«rUkiiie(lj,' by numerous observMloi^B,' that 
^^iIP'^P® tf^^ ^Hce soon afler pajuring, and i» com- 
^l^ted^iAin a (day or two; but aa tbe eirciHBfiianocs 
^fA^eawpUngih^pairuig of these ini^ectohaYe given riae 
:^ luj^ .opiflwi ,Y^ry 'generally Effused, itmi^ be proper 
£t^,.0xaipinQ ita validity. ' Wo vefet to the beautifol 
jigbt fn9ln iivluch the dveature dari^s ita name, and 
ivfa)Ch^9 baUeviedto be pecoliarto the female* for the' 
^rp9^e of • guidJBg^^ the darkling flig^ht of the mala 
„tfjTW8plwplwie8ceBt,ligbty'saybDi»raei^^ '^appears 
it9>be( J^te^oUAi by natitfe aa tbelampof love^^<^le 
Ij^o^r^tbf^ telo^pbof thie pught^ which aeinlaHates 
^^i , pMltJmH' t i«> 4ba r8tlaE)i»l of . ^knesav Ui«*dpot »ftp* 
ffiin^if^f tJ^iqv^era'/mides^ub V . *' The .tank 
• SpjiRiiRftrmi" «^tlikifby«a»d Sftence, v hangs' onJ; bar 
5»il{fi>f lf»v<ei)a^d jtlia*wia|e#4edHby.at, winds' bid way 
%T*wt^Y,{.r,%^Bbe lwijch;WllWh».thd wingib^ ftmldev 
doomed to crawl upon the grass, lights up at the ap** 
)iri9aid^>of 9J)iht»ria.aibeacDiiiw)rieh i»^rvt«]giy gifldes 
^ Y9g[mtt9^eM' ^h(er.love-illimimed'fortd,Miow^ 
6jiW>ob^^re,ithe^f3Jac6.0f.h($r«bcde4.'' - 

,iiC)ppi]^lhi^}(M)ate«Qi9ntJlllr. Knapp has^^i^mfted'the 
^<wi9g^ingeni0na«andpsatty theory raspeetiBg iht 
fj^;(i^i]yre«)f4be^mde glow-wonnyi > ^^..Moat creatutea^" 
s^s fy^i>*f Im^ ihm ey4s so/phiead« as to facf enahMi 
if^f^q^ ah^Pl^theia^j OK^ as Hiook^ajKs of ilia honae^fly^ 
torl^f^in^un^peptiammak^^ bol4hia-(male>glow<-wi>nn 
p§s^q^riaanca by.whieh anyAipwatd or ade viaum 
ii^ {^I9i?f$9ited» ¥iaW6d when ut rest, no portaon 06 his 
e^f^ ,i0 viable, but the bead is margined with a homy 
]()^nd«.<>ripla,kt,. being a charaQtar of one-of the genem 
of the order coleoptera^ under which the eyes ave sitn- 
a^^ (Thiafneventa all upward vision; the bUnds; or 
w»lilmS(are.so£xed.at the sides of his eyes as greatly 
tpJmpfide the ^mw of all lateral objects*^ The chief 

* Diet, des SeieaoeaNatnrelka, xs\c 31& 4 latr. iy, 514. 
tll?i<ljl.428, ^ 
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end of tbis cfeature, in his nightly peregrination^, is' 
ia* seek his mate, always beneath him on the ear^ ; 
flnd hence this apparatus appears designed to facilitate 
his seariii, confining his viev entirely to what is be- 
fimre or bdow him. The first serves to direct his fii^ht, 
the other presents the object of his pursuit ; and as 
we commonly^ and with advantage, place our hand 
terer the brow, to obstruct the rays of light falling 
fiora above, which enables us to see clearer am objeet 
on the ground, so must the projecting hood of this 
cneature conveiigei the visual rays to a point benekth. 
lliis is a very curious provision for Uie purposes of 
Hu niBCPCt, if my cotioeption of its design be reason- 
able* Possiblytbe<same ideas may have been broiight 
Avwwrd by others; but as I have not seen them, 1 att 
vak guiltyof anyimdue appropriation, andtio^irijury 
tm be dtmt to the cause I wish to promote, by de« - 
Mling' «gali»<eiich bekutifhl and adbirable eontri« 
vi«ices*/* ■ ' 

'^tWe areoo'less Amdous' to promote tKe cause ad<> 
vooited'by the' ingenious author than lie dan be ; but 
in the instance in question he seetns to have oVer* 
kmked' the eireumstaaefe, fhat.tbe structure' of the 
fiBttiale glowvjwonn is precisely similar to that of tlie 
male,' the head bdng not only covered with a bro^d 
|>kte 'Which 'overshadows the eytes, but being i^- 
trftetflelike that of the snail, a structure which, in her 
OKsc^'cannot be required for the purpose assigned' by 
him to* t^e male. A peculiarity which striked us 
mOre' remaorkably, is the extraordinaTy magnitude of 
the eyes'of the male, these being more than double, 
while the body is not above half the size of that of 
the female t. 

It is a question indeed by no means decided, whe^ 
ther the light of the glow-worm is intended for the 
purpose popularly and poetically believed. We have 
* Jotraal of a NaturaKst^ 293^ - Iti edit. 
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i(e)fei^iiiiy ireirttit<a in '«et^l instenties die fads fimt 
^ed by'Bktt^ die Geer, ''Uiatihislnstet shities Bn 
9i!»ijifktitiitat^, in that of larva, and «vefi afiterit haa 
takete th6f fbrtii 'of a trym]ph. N6w, as in th« first of 
^€^^ i^t^iti^ it canttot propteate, and still less in the 
sei6ond; with 'tvfmt design is the light displayed ? It 
ihfui^t itti^ some ptirpose yet unknown. The authors 
Whb'ha^e spokeri df the male glow-worms sayposi* 
fivily thW they shine in the dark as well as females*." 
¥fW have in two instances observed this luminosity 
of the male, which however is much more feeUe 
than that of the female. Ray first discolored this 
* De Geer^M^moires, iv. 44, 
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fact* in -tfie common glow-worm, and Geoffiroy and 
MuUer give their testimony to its accuracy ; while 
lUiger records it as occmring still more remarkably 
in two foreign species {Lampyris splendidula^ and 
If. hemiptera), Kirby and Spence make an at- 
tempt to rebut «tfae ' inferences drawn from these 
fects, by remarking that the circumstance of the 
male having the same luminous property, no more 
proves that the superior brilliancy of the female ii 
not intended for conducting him to her^ than the. 
existence of nipples, and sometimes of milk in man, 
proves that the breast of woman is not meant for the 
support of her offspring t* But we do not see how 
the light in the male glow-worm can be thus com- 
pared with such decidedly sexual organs, though im 
the larva it may certainly be explained upon the pHn-* 
eiple of gradnal development Mr. Main thinks 
that the design of the light in the female is proved 
by the propensity of the males to fly towards light, 
and states that they have been seen in such numbers* 
as sometimes to cover a table round a lighted candle 
in an open room. But he surely forgets that gnats 
and moths do the same, although their females are 
not luminous. 

In order to put this to a more certain test than a 
Uglxted candle, in July, 1830, we placed a number 
of female glow-worms in full light in an open shallow 
box, and after sun-set left it for about an hour on 
the sea-bank, near H&vre de Grace, where the insect 
abounds : but though there was here a concentrated 
blaze no males made their appearance; no, not 
though we afterwards carried the box about, in all 
directions till near midnight, about which time White 
of Selbome observed the light to be extinguished, a 
circumstance also remarked by Shakspeare, wlwy 
ascribes it to the male : 

• Historia Jnsect. 81. f Intr. ii. 429. 
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Tl|« ^ow*worm sbowithe matia to bo Wtm^ 
And 'gins to palo Aw ineffectual fire. 
It amount^ alsQ to a strong uvgative proof, that 
among tbe considerable numbers of females which 
we have collected when shining, we only once found 
a male ; and Mr* Knapp says, '* he has ever been a 
scarce; creature with me, meeting perhaps vfltb one 
or two in a year.'' The same author mentions ano- 
ther circumstance, which he thinks does not accord 
with the sexual theory, of the light Observation had 
taught him that the light is not emitted after the 
middle of July, at least so clearly and steadily, (we 
&und them at Rudesheim on the Rhine in full light 
atitbaiend of August) * ; but he " repeatedly notic^i 
di^, in the hevbiige, a faint evanescent light pro^ 
Of^ding ffwn tb^se creatures even as late as August 
aitfL i8epit«jaiber» This was particularly ipaxiifested 
Sep^mber 99th, IQ2^ .Thaevtaing wjs^ warm and 
dewy» ani J»abs0ryad on the. house bank multitudes 
of; these amslt^viantBOcnt spsrks fa the grass. The 
lighl 4Wptejyad.,w«s very diflf^arent from. that whic^ 
^f e«Uybit< in the war^ summer months* ]lnst«ad 
<l£iiba .permanent grten glqw«.that iUumiaedail tha 
blades of the siv^rrounding herbage, it was a pale 
tmoMAtrfpatt visible fpr a moment or two, and then 
aa ap^i}(f (hidden that we were obUgedt in order t^ 
csiptwnS'tiM ereatura» li;Q empl^, the Jight of a candle^ 
Tha, number of tliem, and their actions, creeping 
away from our sight, contrary toj that half lifelesa 
duiineaa. observed in summer, suggested .the idea 
tbat the whola body had availed themselves of this 
warm, moist evening to migraMt to their winter sta^ 
tion. A single spark was to bes^n on some even-» 
iags after this, but no such large moving parties were 
discovered again. If we conclude that the summer 
light of the glow-worm is dis^^ayed as a signal taper^ 
'* S«e Insect Transform^tioDs^ p« 39« 
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the appeaTOnce of this autumnal li^ht lean' 'have no 
such object in view, nor can we rationally assign any 
use of it to the creature itself, unless, indeied, it serves 
as a point of union in these supposed nrigratioQey 
like the leading call in the flight of nii24itrinevutt» 
birdsV "" . ^ ' r^ 

We suspect, however, that these ingenious eon^ 
jectures are altogether founded on mistake It is 
not correct to say with our author, that the glow^ 
worms ** retire during the winter to shine out again* 
when revived by the summer's warmth t ;" for, as wn 
have seen above, both the males and f^ales uni- 
formly die a fbw days after pairing; and we have no 
doubt that those which he observed at the end of 
September were the grubs hatched in the t)rece<yBg 
summer, and which difier little in appeoranoe ffom 
the perfect fbmale. We found several l^eh grubs 
in September, at Hftvre de Grace. Mr, Knapp's 
mention of birds reminds us of other conjecttires tc* 
speeting the design of the glow-wbrm's Mght, which^ 
according to Kirbyand Spence, " may ^end them 
ftom the attack of some enemies,'' in the same wary 
as they think the golden wasps (CkryMido', Lsaoh) 
**are adorned with the most brilliant colours, which 
by theif radiance, especially in the sunny situalionft 
fi^quented by those insects, may dazzle the eyes ef 
tfaefr enemies, and enable them to effect unhutt the 
jiUrpose for which they were created J." But in d 
subsequent page they remark, that "female glow* 
worms have the faculty of extinguishing or coneeaUtig 
their light, a very necessary provision to guard theas 
from the attacks of the nightingale, and other noo«i 
turnal birds §/* Mr. John Murray, on the other 
hand, thinks the only use of the light is either as a 

* Journal ef a Naturalist, p. 294. f Ibid. p. 293. 

I See Insect Transformations, pp. 34 and 141. 
$ Intr.ii.411, 
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guide to its fobd, oras a ^ign to nightingales wher^ 
to find their prey *. It would have been w^ll how- 
ever, before theorizing, to ascertain that the . nightin- 
gale feeds at' all during the night, which ^je much 
doubt, and that it feeds upon glow-worms, which we 
also doubt We are, at all events, certain, >hat the 
glow-worm never extinguisihes its light when it is 
alarmed^ or even seized, and hence one portion of the 
theories must be given up. . ,^ . < . , /, 
' In i. siiH itidre splepdid luminous insect, ihe fir^- 
fl^ (Eldier nocHlticus) of tropical ; countries,, we.^ 
" . ' ' - ' ........ ..- . .'{ 



Bot informed whetber the light is i A aifty ' ^ 




tinted with 'pairing, though it is Hdiili 
may beftir sdftre Ottor uskrioWil purpose.^^TWJIifefeet 
itself is one of the click-beetles (E/a^rid<p, Leach), 
several others of which are also luminous. Soi^hey 
has given a spirited and accurate description of this 
fire-fly :— 

* Experimental Researches. 
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: •"-" — -/'«»ndi4j?i^l^.4l«f>l«y ' »i ..,^. 

More wopders thiai^ it veiled *^ innumerpiis tribf 8 . , J, 

Fromthe wood-cover swarna'd^ and darkless mad^e ,.^ ,^ 
- Their beauties visible : one while they streamed . ^ 
A bright blue radiance upon flowers that closed T 

Their gorgeous colours from the eye o|,day ^ , , 
Now motionless and dart, eluded search, , | 

Self-shrouded ; and anon, starring the sky, / ' 
Rose like a shower of fire." - MaiJoc. , 

We are told by Mouffe^, that whei^ Sir Th^qpias 
Cavendish and Sir Robert Dudley iande^ ifi^ ^f^ 



l4uxtetn-&y iFtUgora lantermdria). 

We are not aware that any native insect is luminous 
besides the glow-worm and the electric centipede 
* Tbeatr. Insect, 112. 
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{Scolopmdra deetricd)^ which is by no means un- 
common; though its light ife sddom seen, in con- 
sequeifee of its living in holes or under ground, from 
which it is seldom roused during the night. We 
have, however^ more than once seen it in out-houses, 
or crawlingalong a pathway, upon which it soihe times 
leaves a track of phosphoric matter that may be lifted. 
On two difierent occasions we collected^some of this, 
but [it disappeared, probably ;by evaporation, before 
Wfe eould subject it to chemical analysis *< 



£lectric centipede {ScoUtpendra elecUrka). 

It does not seem to be yet satisfactorily ascertained 
to what cause is to be ascribed the beautiful pheno- 
menon of the sparkling light so frequently seen at 
night in the waters of the sea, though the most 
prevalent opinion is, that it arises firom marine 
insects, or crustaceous or molluscous animalcules, 
among which the shining crab {Cancer fulgens^ &c.) 
has been particularized, apparently more from con- 
jecture than observation* It is very improbable 
indeed that any species of crab would be so abundant, 
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pifUcidiurW Bine^ they do not swim so well '' as to 
beatar wita their phosphorescent splendour the vast 
surface of the ocean, and transform it into a sea of 
flame,'*— a spectacle, continues Humboldt, *' which 
stamped upon my memory an ineffaceable impression, 
and always excite fresh astonishment, although it 
was renewed every night for months together. It 
may be seen in every zone ; but those who have not 
witnessed it within the tropics, aud above all upon 
the main ocean, can form but a very imperfect 
conception of the gmndeur of the phenomenon, 
parliecdarly if the spectator places himself in the 
shrouds of a ship of the line, during a fresh breeze, 
when she ploughs through the crests of the waves> 
and at every roil her side is raised out of the water 
enveloped in ruddy flames, which stream like light** 
ning bam the ke^, and flash towards the surface of 
th» 4ea, Al other times^ the dolphins, while sporting 
ilrtbe waters, traee out sparkling torows ia the 
UjidBi oi tt!» waves *." 

' Xioaving out of our consideration as inadmissible* 
tki opinion a£ Le Gentilt and Forster|, that the 
figfat in qmestien arises from electrioity excited by th^ 
fvj^tion oftiie watei' upon the sides of the advancing 
8Wp^«M*4ha a«6wteiaed £ftct8 appear to be iim.m'' 
lowing. There are several luminous mollusc® which 
hi^'^e the faculty of emitting at pleasure a feeble 
phosphorescent light, generally of a bluish colour*. 
Thiiee of these have been particularized, (Nereis noc- 
Uluca ;, Medusa pelagica^ fi%; and Monophora noo- 
tiluca^ the latter di^overed by M. Bory de St. 
Vincent in Bandings expedition ||. Besides ihese» a 

* Humboldt, Tableau de la Nature, vol. ii. p. 9, and Note* 

t Vovage aux Indes, i. 685-^98. 
r ) Bemtfkt mode in a Voyage round the World, p» 57. 
f ForakHl, Pauaa^gyptiaco-Arabica, p. 109. 
1] Voy. aux lies d'Afrique, i. 104. 
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Monophora noctiiMCtu 

number of microscopic animalcules of species still 
undetermined, which Forster fouod swimming" in 
innumerable multitudes in the sea near the Cape of 
Good Hope, have been confidently asserted to be the 
cause of the phenomenon. But though these may 
be partly or sometimes the cause, yet, in the grreater 
number of instances, no animalcules whatever can be 
discovered in the luminous water, even by the aid of 
the best glasses. Such was the decision come to by 
Humboldt from numerous observations in the tropicid 
seas, and his authority is one of the highest which 
can be adduced *♦ We had recently an opportunity 
of repeating these observations at Hd.vre de Grace» 
and could not discover the slightest trace of animal- 
cules, although the water which we examined was so 
strongly luminous, that it shone upon the skin of 
some night-bathers like scattered clouds of lambent 
flame, appearing more as a property of the water 
itself than anything extraneous difiused through it; 
but we particularly remarked that, no light appeared 
in quiescent water, it being only seen when the 
* Humboldt^ Tableau de la Nature, ii. 90. 
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» was broken hf4ke fif^e of the tide, or wfaifi 

ave dashed upon the pebbles on the beach*. 
I^umboldt, however, is of opinion, that though 
L phenomenon is only at times caused by animated 
bp-bearers, it may probably arise in general froi)^ 
decomposed Rbrillae of dead mollusca which 
ound beyond all calculation in the bosom of the 
waters. He proved this by passing some of tlie 
l^ainous water through cloth, when some of the 
fibrillfe wer§ separated, and appeared in the form of 
liwinous poiiits. We should, on the other band^ 
]isf4 beeniaeliued to infer that these points \ver^ 
cncised by l^i^ htminoas wi^r mmstening the fib^ 
of the cloth : aiid bur author himself afterwards seems 
to abandon the notion of fibrillar for that of a gela- 
tifaous flm^iJrodac^d'by'the dedotApoSltioh oftftSi 
dited bodies, 'taxi iM|yirtlitig'to W-'Water ilie Vi'ati^ed^iJi^' 
iM/e^ whioh^ls as Inuth disliked l^y tiy h^ it i^ r^IIshl^a 
bf^hc fifi/hfes.' 'W*tilf My'thUs btf rettdetedltWiifaofdb* 
hf tkrowiifig'lftto ft'a qtiantity ^f heMhg bHne, ^tid 
hence it appeals ih&t stiik Is Ihdil^enisable^; ' foi^, aiSi'M.' 
Boty de^St- Vtotctttjdi«*^i»emar^^ tfte watei*s'df6ttV' 
UkA and ta(ftkheg'ai^^vef Ititofnitm^^thongli th^s^ 
abdurid' WiOi pdfypU both Hvfng'and'dfead. Tfietfe' 
setettifttso'td beeMfihlKt^te^^^^fiif'ikVoiktstbl^^ 
uttftiVburabU to the ^et^totymeht 6F'the'fi^t; fo^ 
one nlglrt it will appear #lth great brtllikiice. While 
on th« follotdng",^ tiiongh the dreuinstanof^s ^eeitn ad 
eqmkl, it will be g;o'ne.' It seemis to be more irequeht, 
as Humboldt remarked, *^ when' the sky was thick 
and cloudy, and upon the approach of a storm.'^ 
We have remarked it as frequenlfy following as 
preceding a storm ; but it seenis to be independent of 
heat or cold ; for on the banks of Newfoundland it 
is observed to shine with great brilliance during the 
most rigorous frosts. 

*J.B. 
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.) .! < SINGVLIEITXES IN PAIRINQ* 

It may b^ perceived irom some of the preceding 
details, thai iasects differ very considerably from the 
bijger aoijxials.in t^eir modes of pairing; but there 
are several species in which the peculiarities are much 
fiQSQ i«iBjBrkable< , In the case of moths we have 
9een. ,tbe /ex^aprdin^.pbenopienon ojf life itself being 
i^Ktond^d .several weeks beyond its tiatural period 
whePiU xOfStte cpuld iiiot be met with ; and in butter- 
^e^^il^is prpbably extended to several months ; in the 
iQ9Be of tl|os0 females (Fanessa /o, V, Urticte, (rone- 
spieryx Rlfnmnh &C.) which are hatched late in the 
'QUtumn and live till they meet with a mate in the 
^sttj^g Hfpriqg; while, had they been hatched a 
monthr or two ^rlier, and had left a progeny to 
isupply their place, they wopldhave infallibly died. 

PKiniHO OF A^HIDSfif. 

.Thk earlier naturalists observing that aphides 
i^ere always found where ants abound, concluded, 

(Without further investigation, that the ants shed upon 
the leaves of plants a sort of plastic humour, from 
which the aphides were generated*, on the same 

: principles as they erroneously imagined flies to be 
produced from dead carcasses f. But miraculous as 
this would have been had it been the case, it is 
perhaps surpassed by the actual facts which have 
been ascertained by subsequent observations con- 

• Godart, ii. Exp. 22. 
t See Insect Transforinations^ chap. i. 
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ducted ill the most rigid scientific maniier^Natare,' 
as is well remarked by Bonnet, having sown them 
upon all sorts of plants and trees, to provide food 
for other species of insects, as we sow grain for our 
own subsistence*. In a word, it appears that the 
old opinion maintailied' by* Leeuwenhoeck, Cestoni, 
and Bourguet, which maintains aphides to be gene- 
rated without' pairing, 1s pardi^jr true. B^aumur, in 
consequence of repeated accidents, was unsuccessful 
ii^ his observations; but Bonnet, by extiraordkialr^ 
patience and care, succeeded beyond what coitld 
have been antidpatied. We think his eitperimetils 
canpot fail to prove itatcrestih^. • "' 

' tTpon a ieaiy branch of spinile-ti^e (EfB&n}yit\myy 
plunged in a phial of water, i^ndsetin a'gardeta^t, 
he placed an aphis which he hald seeti b^ru'^h^f'in^ 
stipint before of a mother ^ithout wings ; imd hlkvikY^ 
previously e^au^ne^ the leaie^ tind stent ^ith^ye 
ifiosi inin4e /care^ lesi' th^rb' triijghl bfe any* oth«r 
s^phides upoii ,them, he covered tiie i?rhoJe'Witfr» 
glass vessel, thie edges of '^hicjh beittg plunged into 
the mould, he felt as confident that he had the 
coiitrf3il' of the conduct 6f hrs pril^oner aid A^rSsiUs 
dicl as to the actions ofDanale when h^ shbli her 
up in a brazen tower. This was done on the 
SOtb of May at five in the evening; and he con- 
tinued to watch with a magnifying glass the iAi- 
. prisoned insect every day from hour to hour, begin- 
ning about five in the morning, and leaving off about 
nine or ten at night, noting its every movement in his 
journal. It changed its skin four times, in the same 
manner as caterpillars, and during the last moult 
it caused our ingenious experimenter not a little Un- 
easiness, from its appearing as if it were preyed upon 
by internal parasites f , as in that case he would have 

* Insectologie, CEuvres, i. 10. 
f See Insect Transformations^ page 57, &c. 
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hoWc^felr pWyvt^^ to bfe T^tt, foif it jiccAmplished its 
mdM¥wimOut«e(iidei^, '«i^4t seven o^doek in the 
evlfetiin^' dn'^ite ftfst of June, it ^"fe birth to a 
y<^ttig \^e,"«n^''up t6 the 22nd of June inclusive 
it produced ^<^hisr'tiin)^ty*fivt, til alive. The 
siKe-^of^thfe'ttiblher tieetttee -at this period mudh di- 
mfflishttd, knd' bredi^ely like those imagined by 
G^6fireytobldtfmW;>^M. Bonnet's subsequent ofo- 
set^tietoAs'^wefe^^i'ateriru^^d by hei^ escape; thou^ 
th^'^pblM 'Wdisi Hisieertained, «Ls farat least as one 
e^^jfMHmMt "viralt, lYrsM: thfe iifiothei' 'bf ninety-five 
a|iNtelei^''h8Lli^tt^S^^paii1id*. • ' 

'Tlif^'t^emilt '6f^'th^ bbl^«t^tioA& having been 
ti^tittttM^t^'R^t^DkiHr-^hd leM by'hihi at d sltdng- 
oft)M§ A<^bd^mkdld^^S^iehc^ai'Pftris, produced an 
exfHu>i¥Nbsli^ ^eHiM«fMkmohg'th^^ S^hty were in- 
terested in such pursuits ; and as it was desirable 
that a df#iia^i&J[|iso very singular firom the oommon 
laws of S^re^hould not rest upon indlyidttal tes* 
tioiony, hd|lr^ydr respectable, the experiments and 
observationsi ilft^rd repeated and vactfd in eveiy. pos- 
sible way at^^requciit of the Acaiifieliiy by a>iiioiifoar 
of the mosi <3lstin^shed naturaKsIs theiir hving, 
namely, M. fiafl%i of Strasbourg, MM. Lyoanel aiid 
Trembley ati the Hague, by M. Bonnet himself at 
Geneva* anill in lijo^ by M. lU^auhmr,. who says 
be would ,Nive justly merited reproach if he had 
neglected "W^ see with his own ejes experiments 
undertaken at his express request f. 

M. B^zin was, fortunate, .in sele<;tiq,g the species, 
wiiicH feeds on, the poppy (Aphis papcweris, Fabh.) 
as tfie young arrive at maturity in seven or eight 
davs,'^n(i they are besides not apt to ramble fa^ from 
the spot where they are boi-n. A young aphis of this 

..uii.u I." . • * Boni^t, (^uvi^, i. 30, 
t Meaioires,vi.541. 
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species accordingly, of which M. Bazin withessedthe 
birth on the 29th of July, was secluded upon a poppy 
leaf, and by the 7th of August it had brought forth 
seven young ones. In similar trials with others of 
the same species, as well as with that of the rose 
(Aphis Ros€b)j the same results followed. 

M. Trembley proceeded somewhat differently, se- 
lecting two nearly of the same age from the species 
which feeds on the elder (Aphis Sambuci)^ and 
treating them in the same way, placing each upon a 
shoot of elder enclosed in a glass tube open at both 
ends, one of which he plunged into wi^ter» and 
covered the other with cotton. Although he did 
not begin his observations till the 28th September, 
the first produced young on the 25th, and the second 
on the 28th November, and continued at irregular 
intervals according to the temperature of the air« 



Treiuble/s breeding apparatus. 

The species selected by M. Lyonnet were those of 
the rose and of the willow (Aphis Salicis)^ with 
which the results were the same as the preceding. 

M. Reaumur in his experiments introduced the 
stem of the plant through an aperture in a piece of 
moist parchment which covered a glass containing 
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wiLt^r, and oret thd Whole he placed a larger glags, 
both being then placed on a bed of cotton. The species 
he selected were those of the elder, of the pleach 
{Apbi$ Pruni ?), and of the currant {A» Ribis) ; 
but they did not seetn to agree with such close con- 
finement and moist air so well as those of the poppy 
tried by M. Bazin, for all of them died in a few days. 
He then had recourse to a gemze co?er» the meshes 
6f which were sufficiently small to prevent the escape 
of the insects, or the entrance of their congeners, 
while it furnished them with fresh air. With the 
latCer apparatus, he succeeded in Verifying the ob- 
servaiibttd of M. Bazin upon the aphis of the poppy*. 



Reaunnir's breedings appaimtu. , 

We have been thus particular In giving an abstract 
of the experiments and observations of these dis- 
tinguished naturalists, for the purpose of removing 
all doubt respecting a fact so singular and extraordi- 
nary. But this anomaly, singular as it is, may 
be in some measure paralleled ^mong another 
class of animals (Molluscd)^ it being well known 
tha,t the earth-worms {LUmbricf) and snails (Li- 
maces) are hermaphrodite, that is, each individual ii 
* M^moires, ?i. 544. 
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both male and female, and capable of pvodueingr 
eggs; snails and earth-worms, however^ oould not 
{M^oduce eggs, if seeluded at the moment ai birth as 
the aphides were in the preceding esperiments, pair- 
ing being as indispensable with them as with the 
distinct males and females of other animals. 

The fact discovered by M. Bonnet, which had 
been so strangely misrepresented by Leeuwenh6eQk« 
Cestoni, and Bourguet, led him to push the in- 
vestigation still farther, and his perseverance was 
rewarded by the discovery of other facts still more 
wonderfol, and less to have been expected. He 
commenced with the aphis of the elder (A, Sambuoi)^ 
secluding not only an individual at the moment of its 
birth, but one of its progeny, and so on successively, 
till he saw the iifth generation produeed without any 
intermediate pairing; and the young of the latter 
brood, he had reason to believe, might have been 
equally fertile^ had it not been in the winter, when he 
could not procure them a fresh dder^branch for nou* 
rishment. In a subsequent experiment with the 
large species which feeds on the bark of the oak 
(Eriosoma Qum-cusy Stephens) Bonnet pushed his 
observations ag far as the ninth generation, which 
were produced in three months, the males being 
throughout rigorously excluded from themirse-boxes 
in which the females were iscdated^. Lyonnet made 
similar experiments with the aphides of the wilk>w, 
but without recording the number of generations 
produced, his object being to ascertain whether they 
ever paired at ail like other insects, or whether, as 
M. Trembley had imagined, they paired befote birth. 
Both Lyonnet and Bonnet distinctly ascertained 
that Trembley's notion did not eecord with fact, for 
after a time the fecundity of the females becomes ex* . 
bausted, and pairing is then as indispensabk to render 
« BoDoet, CBttvreS; i. 89. 
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.4hMb feitfk^ «8 fo aay Qlker fminiBL li is very tuir 
l^ttlar^ howflif»r« tbtit ike female after pairing is aot 
viviparous, timt ls» does not produce living young, 
kut eggs; or« as M. Bonaet was inoUiied to think» a 
species ^f pupio like egi^^* : wbeieas the insaets 
which am. thenee.diaelesed produce living young 
without pairing ; and more wowderful stBl, all these 
broods ase uniformly feoaales^ no males being •pro- 
duood till the pairing season*, which is towai^ the 
dose «f summer or autumn. 

Amongst all these singularities relating to aphides, 
there is another which merits further investigation 
than it has yet received, namely, that some indivi- 
duals are furnished with wings, wi^Me others are not 
Analogy led to the si^ppoaition, that the wingless 
ones are females, and the wjfiged ones males, as 
occurs among the glow-worqas ijMt/nvpyrid€B)^ the 
cochineal insects (jOoccicUB)^ ^nd aonie moths. Ob- 
servation, howev^, disproved this,* it having been 
ascertained^ by Lypnnet and De Geer, that there are 
females as MU as males» botb iviiiged and not 
winged f. 

No other fanrily of insects, so fap^as we are aware, 
exhibits aojtliiog similar to the aphides in these 
anomalies, ^d we^ must therefore gu^rd our young 
readers against the following error in a popular 
work oi^ natural history. . " However similar,*' sa^s 
Goldsmith, ^' insects of the gnat^ind are in their 
appearance, yet they differ widely from each other 
in the manner in' ^^ch they lite brought forth, for 
,^ma ,affe o]iri|Mlious^ .and produced: .^m eggB,4- 
fSQBM axe vivi|iArpi)s,,aDd ooine fortk in thehr. ianst 
perfisct Ibrm ; som/^ are, of neither aex^ yet sftiU |in>- 
duce young toUkoMt anp pamng wJuUioeoer. .lUs 
I9 oae^f thoi^tong^tiiysaoveriesi in aatund btslovy. 
ft^ Sea insect TMnsfimMUioQ^ p«ga 1 13u 
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A goat sepliratadi inmAB it^t df Hs kitid/ avd'ttn- 
clo^d in a gidse Yossd^ trkh «ir 8tt4fideifi iX) k«ep 
it alive^ ehall produce -yoitftg, ^hioh al0(H' 'When 
separated from each otlicv^tBliall'be^tbe paieests *e^ a 
Bumerckus progeny. Thus, dowvi^to ^ve op^six 
geoeraiioiis, do these exiraonliiufff «aimBls 'pvo)»a- 
gate: ia the mantiet of vegetables *J' Itpiust Ivftve 
been somejdre&niy recoUection of what he had vAd 
in Reaumur or Bonnet, whose worjcs he eliewhlire 
quotes, that led Goldsmith into do palpable au'etter. 
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" t^' Aphis of ttte^£lin.;%^Bf^iV6f the wilw, greatly magniiecf ; Cf^nunou 

, ■ ,. , - • ...!•''••'• .••, ..••■. .,;,;. 

Tflit multitudlnouit poi^ulatioa ' whkh attracts ' ' the 
'«l!lention of t&ecbixiinoa obserinef lib an atH-hflI*1s 
noft ooiBiposed, in the 'usifal metftfittg of the lefmts, 
«itfier of males or femaiesv thfey hein^ allincapaiile 
of piDpagatioa. Their chkff ein^^yment Is; hoirevC^, 
the female di^ty of nucaing the risiag generation of 
• ABiin»te<<^twre,1y.310, 

y 
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the colony, providing them with food, eonftlmeting 
chambers fbr their reception *, and takingf cftre to 
shelter ihem irom cold and wet. On minutely ex- 
amining their conformation, accordingly, these nurse' 
atits or workers, as they are usually termed, have 
been discovered to be, like the workers in a bee-hive, 
females imperfectly developed, and, therefore, inca- 
pable of laying eggs. This office is appropriated 
to a distinct class of the colony, which woidd not 
at first be recognized by the common observer as 
belonging to ants at all, inasmuch as they are not 
only thrice the bulk of the nurse-ants, but provided 
with four very ample wings, and are besides, in some 
species, very different in colour. The female, for 
example, of the yellow ant (Formica fiava) is of 
a blackish-bronze colour, and might, if deprived 
of her wings, be taken for a worker of the jet-ant 
(F. fiiliginosd) , become grizzled with age. Although 
much remains still to be investigated with regard to 
these singular insects, and particularly as to their 
pairing, enough has been discovered by Gould, De 
Geer, and the younger Huber,.to awaken interest 
and excite wonder. 

Towards midsummer, on to the close of autumn, 
if a populous ant-hill of any speeies be examined, 
there will be seen mixed with the wingless workers 
a number of larger insects, with whitish, glistening 
wings, but not taking any part in the labours ^ 
the colony. Amongst these winged insects, also, 
fmrther examination will show that some are much 
larger than others, though agreeing nearly with 
them in colour. These larger ones are the fe- 
Rtales ; those of less size, the males. A very little 
attention will show, however, that these are neither 
kings nor queens in the State, at least so fax as 
freedom of action is concerned, for they are not 
* See Insect ArchHectare> chap. xiv. 
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aQowed i6 tndve without a guard of workers .to pre^ 
vent their leaving the boundaries, and if one straggles 
away unawares, it is for the most part dragged 
back by the vigilant sentinels, three or four of whom 
mayi in such oases, be seen hauling along a single 
deserter by the wings and limbs. We have never 
seen the delinquent oflfer the slightest res]stanoe> nof 
make any endeavour to escape, but always, on the 
contrary^ exhibiting las raubh eltgerness as the guard 
to regain the nearest gateway of the city. When « 
colony, iudted, is exposed by removing the stone or 
other covwing which shelters them, the winged in< 
habitMits are always eager to conceal themselves in 
the lower chambers* and in a few minutes none of 
them are to be seen; bnt even in such a case the 
extreme jealousy of the workers is not contented 
with any display of agility, and they always subject 
theth more or less to the dragging system* We 
may motion that this is not one of those rare pher 
nomena which accident only brings under the eye 
of the naturalist, as it may be always witnessed 
whenever males and females are present in an aat^ 
hill; and out of some hundreds wliich we have 
visited within a few days (Formica fiava^ F.fusca^ 
4i?.), we saw what we have described in more 
than two-thirds of the number^* We state this 
more perticlilarly, as it does not appear to be alt»- 
gether in accordance with the observaiions of Gould 
and the younger. Huber« 

** Let us retire,'* says the latter, '^ to a meadow 
dn a fine summer's day, at a time when they first 
make use of their wingv, and take a survey of their 
habitation, on the surface of which we shall obsenre, 
wilking to and fro, many of ite winged inhabiftante. 
These are the males and females of the Held^ant : 
they cMmb all the plants which surround their resb> 
* J. iU 
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dence, and are every where accompanied by a mul- 
titude of workers, who follow their steps with cease- 
less solicitude. Soine» however, attempt to retain 
and reconduct them to the ant-hill ; but the greater 
part content themselves with simply escorting them. 
They offer them nourishment for the last time, and 
render them the last token of their care and af- 
fection." 

Again he says, *' disorder and agitation are now 
manifest in the ant-hill; the bustle increases every 
moment. The winged insects climb with alacrity 
the adjacent plants, followed by a numerous train 
of workers, who are continually running from one 
male to another, touching them with their antenna, 
and otfering them food. The males, at length, quit 
the paternal roof, and take flight as from one general 
impulse, in which they are quickly followed by the 
females. The winged thbe soon disappear. The 
workers retrace, for some instants, the steps of 
these highly favoured beings, to whom they have 
shown such extreme care and attention, and whom 
they are never destined to see more.*' — ** When the 
weather is favourable (not below 67* Fahr.), the 
labourers, who seem to be aware of it, form several 
apertures in the ant-hill, to give ready passage to 
the crowd that are about to quit it. The males and 
females may be then seen coming to take air at the 
entrance. The hour of departure arrives : they all 
take flight The workers alone re-enter the nest 
and close the entrances *.'* 

According to our observations, on the other hand, 
the workers, so far from ever facilitating the exit, 
much less the departure of the winged ones, more 
particularly the females, guard them most assidu- 
ously in order to prevent it ; and are only forced to 
acquiesce in it when the winged ones become too 
* Huber on Ants, p. 99» 

Digitized by VjOOQIC 



Mi1{i^6 or Ant^. 245 

ntim^fotis eiiherto be guarded br iied. There fteeirts,. 
indeed, to be a uniform disposition in tbe winged 
oneis to desert their native <5dlony; and as they never 
rettirn after pairing, it would soon become d^popu-> 
lated ID the absence of females. In' such a case, ' 
indeed, the Workers would give up their industry,^ 
and would Bbon wander away and peirish. But 
when they succeed in retaining a few females 
amotigat them, they ttineyf th&ir labours with fr^h 
ardour. 

One circuinstance is of impartance lo be fettn-' 
sidered. The actual pairttig does not seem to tak^' 
phtce within the ani-hrll, and we have observed 
scouts posted all around, ready to dlscbver And carry" 
b^clE! to the colony a^ m&ny fcfrtile femal^^ a^ they* 
could meet with. Nay, we atfe quite certain thiaf Whol^ 
colonies have b^ti thiis dispersed; and' when th^^' 
did not *fiud ftrtile feuiales' heat tbetr ^nj^ampmeht,' 
they have gone fi^irth^r aud ftrther till th^y fo6k^ 
th^tn, and when it wad defined too fkr,,nevir ' re^^ 
turned, bijlt commeneed a riunib^r of riew e^tabHsh- 
nients, aocprdin^ to their convenience. Thi*, afe li 
ap()eare to 0^, acqoilnts, in the only rational way, ftf 
the existehce of &b mkuy colonies of the' sahie spe* 
dies, frequently; found near each othtt- ih partlculaii* 
localities. W^ hate witnessed two instahces ikl' 
which populous colonies were in this (nannet cotn-- 
pletely broken up, and their original <jit^ abandoned 
by the workers, who had dispetsed in pursuit of th^ 
fertile females which had escaped. One Was ihie 
ash-coloured ant {Formica fused), the other \h^ 
red ant {MffTThica rubra) ; and an instahCfe of thfe' 
Idtter has just occurred to us in which a numerous 
establishment was, in the same way, reduded, withitt 
a few days, to two or three dozen ; and thesri would 
probably have been dispersed in the same way, had 
they not been, successful in capturing and retaining 
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s fewfenmles, wtioli we observed to be guarded with 
great care*. 

The males, it is probable, soon after pairing, die, 
as do the males of bees and other insects ; for, as the 
workers never bring any of them back, nor take any 
notice of them a£Ur leayii^ the ant-hill, they must 
perish, being entirely defenceless, and destitute both 
of a sting and of mandibles to provide for their sub* 
sistence. They accordingly disappear in a very short 
time, many of them falling a prey to spiders; and we 
have not only seen the webs of some of the geometers 
(TetragnAtha externa^ &c.) literally studded with their 
bodies^ but have observed sev^nl of the hunters {L^ 
cota scuicata, &c.) pouncing upon those which were 
enfeebled by hunger, when endeavouring to hide 
themselves among the grass f* 

The subsequent proceedmgsof the females are Toy 
diierent, and of curious interest It was supposed 
by the ancients, that all ants at a certain age acquired 
wings ; but at was reserved for recent naturalists to 
ascertain that it is only the males and females thai 
are ever winged, and that the latter lose Hiese soon 
after pairing, as they have no longer «ny use ibr 
them. The younger Huber, in particular, by means 
of his artificial formicaries, traced the development of 
the wings in the female from the first commence* 
ment, till he saw them stripped off and laid aside like 
cast dothes. 

** One day," says he, " with the view of ascer- 
taining the precise condition of the females, I visited 
certain ant-hills, which I knew to be filled with 
winged ants, and whose departure could not be very 
distant Scarcely had I reached the spot when I 
saw several, both females and males, pass over my 
head ; while at the ant-hill, I observed several take 
flight, the males always preceding, and the labourers. 
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as &r as they oould;accoin})aiiyhig^ tfa«m.*'^*'«^ I took 
eight pairs of these and placed them in a1)0X> to oil* 
serve them on my retarn ; 'but a violent rain, wfich 
came on at this moment, offered ne a sight as singular 
afi unexpected. As soon as th« shower had paaledl^ 
I saw the earth stiewdd with females without wings; 
they were^ most likely» the identtotl females I had. 
setu traversing the air. They were of the same sp^ 
ctes (Formica &mnnea) as the first. ' 

^* On my return home, I placed my eight prisuners, 
with some moistened earth, in b garden vase, covered* 
with a ^Bsa receiver. It was nind o'clock in the 
evening; at ten, the females had lost their' wings,' 
which I obaerved soatteared here aod there^'and were 
hiiiiig themselves uflderthe>e«rth; On' the iUk) whig' 
day I procured three otber females^ and (this time 1 
o^rved them with the grtatest attention' from the 
nioment of- pahfing until nine in the 'evienitig,'-*^ 
period of five homrs.; hut during this time nothing' 
was done to danote the :approaclBng loss of thenr' 
wings, which remained still ftrmly affixed; They Bp<* 
pearad to be in exoelkat condition ; and when I saw 
them pass their feet across their months, then ove» 
the antennas, and 'again brash 'them upon ^ne tat*^ 
other, I«[pected to see their wings &11 off, and could 
not conceive what retarded this^ since the others had* 
lost them so readily J I had no id^ that the mere 
difference of the bottom of a sand-box, where there 
was no earth, -would have had any influence in pre-- 
venting this ; but, in order that it might not affect 
them, I took some earth, strewed it lightly over the 
taWe, and covered it witii a bell-glass. I still pos- 
sessed three fecundated winged females, one of 
which I introduced under the recipient I induced 
her to go there freely, by presenting her a fragment 
of straw, on which I conveyed her to her new habita* 
tion , without tpuching her. Scarcely did «he perceive 
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the earth Which torered the bottom' of her kbode than 
she extended her win^, with some e&bri^ bringing 
thfetn beitH« her head, cit}ssing them in every direc* 
tidn, throwing them from side to side, and producing 
BO many singular contortions, that all her four wings 
feH off at the same motnent in my presence. After 
thii change she reposed, brushed her corslet with h^ 
ieei, then traversed the ground, evidently appearing 
to seek a place of shelter. She did not seem to be 
in the lieast ieiware that she was confined within a nar- 
row enclosure* She partook of the honey I gave her, 
and at last found a hiding-place under some loose 
ee:fth,'tfaat formed a little natural grotto. 

'' If I vras surprised at seeing this iemale strip her^ 
self of her wingd voluntarily, I was even more so, on 
finding that she did not appear to sufler from it, and 
th'at, after an act which would seem to uk anything 
but natural, she delivered h^rsdf peaceably to irer ap- 
petite, and sou^t a retreat, as if nothing c/tit of the 
oMinary course had happened. This singular fact 
merited confirmation. I introduced a second female 
vmdelt the bell-glass about tv^o hours afterwards, and 
wiUi tiie same precautibns, adding to the dry earth a 
little water. When she perceived that she stood 
ixj^n moistened earth, she advanced a few pacies, 
felt the ground with hef antennae, and took up a po- 
sition in order to dispossess herself of her wings. 
Resting on her belly, she opened her wings in a dis- 
orderly manner, extended them in every direction, 
paiB^ed her legs behind them, and pressed them closely 
toS^ard the ground. When she had succeeded in dis- 
embarrassing herself of them, I observed her walking 
about tfanquiily in her enclosure, and begin construct- 
ing a gfolto of earth. 

• ** £ still possessed another, which I reserved for the 
foliowing morning, and, being confined to the dry 
aand, she had not lost her wings, though it was about 

Digitized by Google 



FA.IKING OF ANTS. < 249 

sixteen hours later than the two former ones. She 
appeared in excellent condition, and had not appa*' 
rently suffered by the delay. Scarcely had she 
touched the ground, than she hastened to get rid of 
her wings in the same manner as the others had 
done. In fine, I repeated, the like experiments on 
several females, of different species, and always ob-> 
tained the same result*.*' 

Had this extraordinary fact rested on the single 
authority of Huber, we might have been disposed to 
think he had permitted his fancy to aid his observa- 
tion. But several of the circumstances, as we have 
already noticed, had been observed by Ldnnsus, De 
Geer, and particularly by Gould, with whose accurate 
account of English ants Huber does not seem to be ac-t 
quainted. Gould terms the winged females, ant-flies, 
and goes on to state, — '* If you strip a large ant-fly of 
its wings, when a week old or more, which is very 
easily done, for they will come off by the most gentle 
touch imaginable, and then place it in a microscope 
with a queen (meaning a wingless female), you will 
perceive no manner of difference as to their frame ; 
the like indented places or little hollows in the breast^ 
where the wings commonly lie, will be found in .each ; 
whence there is great reason to believe, the queen 
was originally adorned with such gaiety,. and ap- 
peared in the character of a fly. It is also observable^ 
as a strong confirmation of this sentiment, that abunr 
dance of the large ant-fiies, just before or after leaving 
the colonies, acttudly drop their wings, and, except 
a small difference in complexion, which has not 
attained its true gloss, are not to be distinguished 
from the queens. You may, in the latter end of July 
and great part of August, often meet with unwinged 
ants trayelling about as it were at random* If you 
* Huber on Ants, page 117. 
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place a number of large ant^^flies in a bbx, tfa^ ¥rings 
of many of them will, after some time, gp*adually fall 
off like autumnal leaves. This circumstance is pecu- 
liar to the large sort ; for if you confine the small 
ones (meaning the winged males) ever so long, (heir 
wings will continue iix^d, and cannot be separated 
without some difficulty." 

Again, Mr. Gould remarks, that " the casting of 
their wings is ah instance peculiar to the large ant- 
flies. These are, to other insects, their highest deco- 
rations, and the want of them lessens their beauty, 
and shortens their life. On the reverse, a large ant- 
fly gains by the loSs, and is afterwards promoted to 
a throne, and drops these external ornaments as em- 
blems of too much levity for a sovereign*.'* 

We have, in several instances, verified these facts 
respecting the female ants losing their wings, and by 
confining them under glasses, have twice observed 
the process t; but afler the details already given, it 
would be superfluous to record these experiments 
here. 

When the females are thus disencumbered of their 
wings, they prepare for the new duties of their situa- 
tion, by constructing suitable chambers in the first 
piece of moist earth which they find fit for the pur* 
pose. Those which we have placed in confinement 
performed similar labours, under various dicum- 
stances ; for we found that a single female would 
work at the excavation as well as when several were 
put together, and also when they had several worken 
to assist them they did not appear to relax in assiduity t> 
These observations accord, in most particulars, with 
the experiments of Gould and Huber. llie fiormer, 
on opening mole-hills, found clusters of six or seven 
* Account of English Ants, 12mo. London, 1747. 
tJ.R. JJ.R. 
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large female ants near the surface, but in no regular 
apartment. He deposited one of these clusters in a 
box, with some earth, under which they ooiieealed 
themselves, still keeping together, but did not exca* 
vate any chamber. "Some time after," he adds, 
" three or four of these females laid a few eggs, but 
did not seem to take any great notice of them. For 
curiosity, I placed in the box a cell of workers, of the 
same species ; and it was surprising to observe what 
fondness was expressed. The common ants imme- 
diately surrounded the females, took care of the egg9» 
and in a short period made an apartment in the earth 
fit to receive them. It may also be observed that 
there were no common ants (workers) in the h\\]k 
where I found the above dusters. In all probability 
they were originally large ant-iiies, which, having 
been expelled their colonies, and not falling victim^ 
to their adversaries, associated together in this man^ 
ner, and survived the winter.*** The concluding 
conjecture shows that Gould mistook the efforts of 
the sentinel-ants to detain the females for forcible 
means of expulsion ; - so different does the same cir* 
cumstances often appear when observed through the 
medium of preconceived notions. 

Huber, in the same way as we have repeatedly 
done, enclosed several impregnated females in ves* 
sels filled with moist earth, in which they constructed 
apartments ; laid eggs, of which they took great care^ 
and, though they could not vary the temperature of 
their habitation, reared some of their larvaB till they 
were of tolerable size, but which perished from Hu- 
ber's own neglect, *'I afterwards,*' he continue^^ 
** placed some other females in a similar apparatus, 
and delivered to them some pupae of workers, to as- 
certain if their instinct would teach them to open the 
covering in which they were enclosed. Although 
* Gould's Account of Eogtish Autai* 
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these females had never paired, and were provided 
with wing^, they laboured so well that I found on the 
following morning three workers among them. Some 
days afler, I saw them <occupied. in deliyerin^ other 
labourers from their last envelope.: they 3cted in th^ 
same way as ordinary ants, and did not .appear to be 
at all embarrassed in the part which .they now . per- 
formed for the first time. It is> therefore, evideat that 
females, in case of necessity, are enabled^ unassisted, 
to educate their family, I have endeavour^ to as- 
sure myself of this fact by proofs still more positive* 
After long researches, I discovered the retreat. of the^ 
females, and the infant colonies which they had, esta- 
blished, situated at a little depth in. the earth* a sm^l 
number of workers only being seen by the .si4e of 
the mother, and some larvsB which they 9ouristi.e^ 
I have seen two examples of these newjiy-e^tabhs^ed 
colonies *." But, witjji all deference to M» Bibber,, 
we are clearly of opinion. that these new e^t^bli$h- 
ments were composed of old workers, who. in theup 
scouting expeditions, had discovered and .^e^ed upoi^ 
fertile females, a circumstance of^ which we have wit- 
nessed numerous instances t* 

The age to which these females live does not seeiq 
to have been ascertained ; but it does not probpbly 
last above a few weeks after laying, — at least, if we 
may judge by analogies drawn &on» other ins^s. 
We are certain of one thing, that, on openinjg the 
nests of the wood-ant (F, rufd) and of the yellow-ant 
(P, Jiavd)^ during the winter, we have never been 
able to detect a female ; but whether some of the 
late-hatched females, as is the case with wasps apd 
humble-bees, pair in winter and lay eggs in springs 
or whether they lay their eggs in autumn, from which 
Ihe summer females are subsequently hatched, we 
are still in the dark ; though it is a point that mighty 
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MviHh s6m6 persevierance In making experiments, be 
|)robably ascertained *. 

iPAimifo OF Binss. 

Pew subjects have been more puzzling to scientific 
riaturalists than the pairing of the hive-bee {Apis 
meUi/ica),hs it differs in many particulars from what 
we have just related of ants, and which also is nearly 
similar to the pairing of wasps and humble-bees; for, 
among all these, a considei-able number of females as 
well as males is produced towards the close of autunm* 
But in a honey-bee's hive only one female can exist 
at the same time ; for, though seyeral are always 
hatched, these either migrate successively, in order, 
to establish new colonies, or are destroyed by the 
^^ralry of the reigning queen, most commonly beforq 
tliey quit th^r cells, while they are of course ii^capa- 
ble of deffehding themselves. The males, on the other 
hand, which are proverbially known by the name of 
drones^ amount to six or eight hundred ; and, as 
Rh'by arid Spence remark, to be born and die seems 
to be nearly the sum total of their history. ' Provir 
dence, however, has certainly some wise design in 
th^ treatloh of what appears at first sight so super* • 
fluous a number ; prolwibly to furnish a supply pf 
food to the swallows and carnivorous insects, which, 
at the time the drones take flight, are eagerly on th^ 
hunt for prey, both to satisfy their own wants and the 
voracious cravings of their young. Be this as it may, , 
the fact of these comparative numbers of the male and . 
fefnale hive-bees is ascertained beyond question. 

As the pairing of these has never been actually 
observed, many conjectures respecting it have beea 
published. One of the most ingenious appears to , 
have been suggested by Aristotle, and revived by 
Maraldi, the cdebrated inventor of glass-hives, viz, 
♦J.K. 
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that the males fertilize th^ eggs afler they ave xb* 
posited in the cells, in the same way as male fish 
fecundate the spawn which has been previously de- 
posited amongst sand or gravel ,-^^ notion that also 
struck Swammerdam, who asserts the same of the 
day-flies {Ephemeridai)* » In 1777, Mr. Debraw, an 
apothecary at Cambridge^ made some observations 
which appeared strongly to countenance the opinion* 
Having discovered, at the bottom of cells containing 
eggs, a substance of a different appearance from that 
which bees commonly collect around their newly- 
hatched young, he conjectured it might be what 
Maraldi had supposed, and he became on that ac- 
count anxious to watch the proceedings of every male 
bee in the hive. He accordingly observed some of 
the smaller males> which are produeed in workers' 
cells, visiting the cells containing eggs, for the pur- 
pose, as he supposed, of fertilizing them ; and farther, 
he found that those eggs actually did become pro- 
ductive, whilst others remained sterile. By repeating 
these observations^ and by devising various experi- 
ments to verify it^ he proved to his own satisfaclUMi 
that the opinion of Maraldi was correctf. Bonnet 
objected at first that the ordinary sieed males were 
too bulky to be able to reach the eggs in the bottom 
of the workers' cells. One day, however, he observed 
one of the larger males repeatedly striking the mouths 
of cells, containing eggs, with his abdomen, — a cir- 
cumstance which he inferred to be favourable to the 
theory J. 

But R&umur, as Bonnet himself confesses, bad 
proved, by the most careful and rigorous experiment, 
that firom August till April there is not, in ordinary 
oasesi a ungie male, though the queen lays eggs iu 

» Book of Nature, 1.221. 
t philosophical Tfans. Vol. ef. ^ 
} ContempU d« U Natofie, CEavres; x. 136, &ofe« 
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Pebniary and March, which fail not to be productive J 
and this is not explicable by the preceding theory. 
The elder Huber repeated the observations of Debraw, 
and wais disposed at first to think them correct; but 
more^ minute investigation convinced him that what 
Debraw had taken for a fluid was nothing more than 
a peculiar reflection of light from the bottom of the 
cells, no vestiges of a fluid being perceptible when the 
cells were detached and cut asunder. But Huber did 
not rest contented with this ; for, taking advantage of 
the fact that bees can remain under water a consider- 
able time without much injury, he had several swarms 
immersed for the purpose of examining whether any 
males were present. In his first experiment of this 
kind, having ascertained that there were no males 
present, not even in embryo, as soon as the bees were 
dry, he replaced them, with their queen, in the hive, 
taking the precaution to barricade the entrance so s^s 
to prevent the intrusion of any males from without. 
This was done the 6th of August, and the same day 
the queen deposited fourteen eggs in workers' cells, 
which were all duly hatched four days afterwards. 
This experiment appeared to be decisive ; but lest it 
might be- alleged that the workers, when deprived 
of males, might search for the fecundating matter in 
other hives, and bring home what was wanted, Huber 
tried another experiment, rigidly confining all the bees, 
which had as before undergone immersion, from the 
10th till the 14th of August; yet in this case he found 
forty young larvae just hatched. He even immersed 
this hive a second time, examining every individual 
bee by hand, with a similar result. He therefore 
came to the conclusion that Debraw had employed 
in his experiments queens, with whose previous his- 
tory he was not acquainted *. 

Swammerdam, again, was inclined to adopt the still 
'* ttirbw ottBees, p, 14. ' 
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more fanciful opinion that the eggs were fecundated 
by some subtle efEuvia, or aura, which he imagined 
he could distinguish himself by its peculiar odour. 
In his case this was the more singular, as he rarely 
travels out of the path of legitimate induction, and 
generally rests satisfied with recording facts. He 
appears to have been misled by trusting to the 
analogy of the experiments of Harvey respecting 
8ome other animals * ; and had he lived in our own 
day, he might have taken similar advantage of the 
recent ones of Treviranus and Tiedemann. He also 
refers us to ** seeds committed to the earth, or being 
only on its surface, which are affected by the moisture 
of the soil ;'* but, from his concluding remarks, he 
appears to distrus this own theory. *' God,'* he says, 
'* even in those minute insects and their parts, has 
concealed from the incurious eye stupendous mira- 
cles ; nor is it difficult to discover and illustrate those 
things, provided one sedulously applies to their in- 
vestigation. Consider, therefore, what progress the 
acute and sagacious may make in these inquiries, if 
they will industriously search into them. What 
I have hitherto described and exhibited are, indeed, 
but light shadows of the things themselves : it would 
be easy for ingenious persons to discover and lay 
open all these things thoroughly, and more perfectly, 
to the glory of the great God. As for myself, I do 
most willingly confess that my capacity is so slender, 
that I am able to behold the works of God only at 
a distance ; nay, the more frequently I view them, 
the more I am convinced of my ignorance, and 
I know my own weakness f." 

Hattarf, on the other hand, as well as Schirach, 
supposed the queen-bee to be self-impregnated ; for 
having excluded a queen from all access to the males, 

* li^xercit. de Generatione Animal, p. 228^ &c« 
t]^ook of Nature, i, ^23< 
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she nevertheless deposited eggs *. Huber, likewise, 
repeated this experiment ; but when he employed a 
queen which had never left the hive from her birth', 
she always remained barren. Huber thus finding 
that none of these opinions are tenable, set himself 
to investigate the circumstances, by further experi* 
ments, which were rewarded by the discovery that 
the queen-bee always leaves the hive for the pur- 
pose of pairing, flying high in the air, and generally 
returning in about half an hour. We shall use his 
own words in relating the more conclusive of these 
interesting experiments. 

*' From a very great number of hives," says he', 
'* I removed all the reigning females, and substituted 
for each, a queen taken at the moment of her birth. 
These experimental hives were divided into two 
classes, — from the first, all the males, both large and 
small, were takea, and I adapted a glass tube at the 
entrance so naj^row that no male could pass» while 
it admitted a free passage to the workers. In the 
hiv^ of the second class, I left the whole of the males 
belonging to them, and even introduced more, whil6, 
in order to prevent their exit, a g^lass tube similiar t6 
the former was fixed to the entrance. For more thaii 
a month, I carefully watched the progress 6f thes^ 
experiments ; but^ much to my surprise, every queeii 
remained barren ; and thence I concluded that pair- 
ing could not take place vdthin the hive. 

'* Knowing that in summer the males usually leave 
the hive in the warmest part of the day, I inferred 
that if the queens did go out to meet them, it must 
be about the same time. Accordingly, at eleven 
in the forenoon, on the 29th of June, 1788, .we 
placed ourselves opposite a hive containing a virgin- 
queen, five days old. The sun shone brightly, the 
air was warm, and thfe males began to go abroad; 

♦ Schiracb, Hiit, Nat. dfc la Eeine des Abeilles, 8vo. 1771. 

^Joogle 



M8 IN8BCT MISCBI.];ANI£S. 

We then enlarged the entrance of the- one selected 
from which the males immediately took flight, and 
soon afterwards the ydung. queen made her appear- 
ance^ but she remained at first on the board, tra- 

'Versing it and brushing herself with her legs, and 
apparently unnoticed either by the workers or the 
males. At length she took flight, but proceeded 
onty a few feet from the hive» to which she immediately 

, returned, as if for the purpose of examining objects 
that she might ^gain recognise. She then flew away, 
/describing horizontal circlesi twelve or fifteen feet 
above the earth. In order that she might not escape 

. pur observatJk>n on her return, we contracted the 
/entrance, of the hive,^and placed ourselves at the 
centre of the circles desonbed in her flight* that we 
might the more easily witness her movements; but 
to our g^eat regret and disappointment, she rapidly 
rose out of sight. We resumed our place before the 
hive, and in seven minutes she returned to the 
/entrance, probably to make another survey of its 
locality. . We permitted her to enter the hive, and in 
a quarter of an hour she ce-'appeared^ and after 
brushing herself as before, took to flight, soon rising 
90 high that we lost sight of her. This second al^ 
sence was much longer than the first, lasting for 
twenty-seven minutes; but we found her, at her 
return, in a diflerent condition, which left no doubt 
of her having paired- We then confined her rigidly 
to the hive, and within two days she deposited nearly 
a hundred fertile eggs in workers' cells. The same 
experiments were repeated on virgin-queens, eleven, 
twenty, twenty-five, and thirty days old. with similar 
results*." 

These observations seem now to be universally 
admitted among scientific naturalists; though it is the 
genera,! opmion, we believe, of those who Qnjy ke^p 
^ i}ub«r OQ Be«j5^ page 23* 
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bees for economical purposes, that a queen never 
leaves the hive, except to accompany a migrating 
swarm, which, according to Huber, is only trne of an 
old queen, all the young ones proceeding as we have 
just detailed, within twenty days after their birth, 
provided they are left at liberty. 

It only remains for us to relate the subsequent 
history of the males, whose life, as in the case of 
other insects, is extremely short ; the eggs from which 
they are hatched being usually laid in April and 
May, and their destruction terminated in July and 
August. It had long been remarked that the drones 
or male bees of a hive perished towards the end of 
summer, caused by the persecution of the workers, 
who, according to John Hunter, drive them from the 
hive by pinching them with their mandibles. R<kiu- 
nur also remarked that, though the males are superior 
in size to the workerst their want of a sting disquali- 
fies them for withstanding the assaults of the latter. 
He does not seem, however, to have observed the 
actual massacre, as he terms it, of these devoted 
males* Swammerdam says that '* about the begin- 
ning of August the common bees become inflamed 
with so much hatred against the males, that they 
unmercifully, and for no crime, kill them ; whereas* 
in May or sooner, they build houses for them, care- 
fully nourish them, and bring them there, and take 
all possible care of them. Nor indeed is it difficult 
for the bees to kill these males, for they are not fur- 
nished with any weapon to defend themselves *.'* 
. Bonnet, on the other hand, upon examining with 
the utmost care the bodies of those males which he 
found dead, could discover no wound nor other mark 
of violence ; and besides, he has frequently seen the 
workers mounted upon the backs of males as if they 
had b^n about to exterminate them, and yet they 
♦ Book of Nature, i. 169, 191. 
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did them no injury ; but in other cases, he has ob^ 
served them chased into a corner behind the combs, 
where he imagines they must die pf hunger. He 
consequently objects to Reaumur's expressions of 
♦* massacre,** "frightful carnage," and '* horrible 
slaughter," as not borne out by facts *. The re- 
searches oT Huber, however, proved that Rt^aumuy 
was right. In his letter to Bonnet he remarks, that 
though it was probable they might die of hunger, 
the carnage might notwithstanding take place in the 
bottom of the hive, and mighf have escaped observa- 
tioi^, because the observer could not see what took 
place there. 

"In prder»" he s^dds," to ascertain this point, aglass 
table was constructed, on which were put six hive^ 
with swarms of the eame year ; and plaqing ourselves 
below, to see what passed in the scene of action, we 
endeavoured to discover how the 4rones were de- 
stroyed. This contrivance was completely suQcess- 
flit On the 4th of July we saw the workers 
actually i^iassacre the males, in the whole six swarms, 
at the >same bpwr, and with the same pecu- 
liarities, , The glass jtablc wj^s covered with bees 
full of, animation, rushing upon the males as they 
came frpm the bot^on^ of the hive: they seized them 
by tliQ antennae, the limbs, and the wings, and after 
having dr;agged them about to the place they deemed 
most fit for, execution, they killed them by repeated 
stings, directed between the rings of the belly* The 
njoment when they fdt the weapon was the last of 
theif existence ; they stretched their wings and ex- 
pired. At the same time, as if the workers did no6 
consider their victims quite dead, they pushed their 
stings still deeper, so that they could not easily 
withdraw them without turning themselves round for 
the purpose. 

* Conteiflpl de la Natute, (Euvres, x. 118, note. 
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" Next day, having renewed our formerposiiion^ we 
witnessed fresh scenes of carnage. D urin g three hours 
the workers slaughtered the males with the utmost 
fury. On the preceding evening they had massacred 
all which belonged to their own hive, but now they 
attacked those which had been' driven from the 
neighbouring hives, and had taken refuge among 
them. We likewise saw them tear some remaining 
male pupee from the cells, and having first greedily 
sucked all the fluid from their bodies, they carried 
them off. The following day not a single male could 
be discovered in the hives*." 

This appears to be so very unnatural a proceeding, 
that but for the concurring testimony of observers of 
the highest authority, we should be almost disposed 
to reject it as chimerical ; and yet it is not, perhaps, 
subjecting them to a more cruel fate than awaits 
most other insects, which all perish of hunger or 
disease, within a few days after pairing. . That it is 
not the consequence of a blind indiscriminating 
instinct, we may infer from the remarkable circum- 
stance that no massacre of the males occurs when a 
hive is deprived of its queen. Bonnet, who first 
remarked this, conjectured that the males were pre- 
served for the sake of the additional heat they would 
produce during the winter ; but Huber solves the 
question with more plausibility, by the supposition 
that they are reserved for pairing with a new queen. 
For a similar reason, the males are preserved in 
those hives where the queens are only capable of 
laying the eggs of males, as they always do when 
pairing has been retarded beyond the twenty-first 
day of their age. 

* Huber on Bees, page 11 2« 
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CHAJXBn XI. 
MIGRATIONS OF INSECTi, 

The shepherds of the Alps, as we learn from 
Saussure, as soon as the snows are melted on the 
sides of the mpuntains, transfer their flocks from the 
Talleys belpw to the fresh pastm-e revived by the 
i^ummer sun, in the natural parterres and patches of 
meadow-laud formed at the foot of crumbling rocks, 
and sheltered by them from mountain storms ; and 
so difficult sometimes is this transfer to be accom- 
plished, that the sheep have to be slung by means of 
ropes from one cliff to another before they can be 
stationed on the little grass-plot above *. A similar 
artificial migration (if we may use the term) is 
effected in some countries by the proprietors of bee- 
hives, who remove them from one district to another, 
that they may find abundance of flowers, and by this 
means prolong the summer. Sometimes this transfer 
is performed by persons forming an ambulatory 
establishment, like that of a gypsey horde, and 
encamping wherever flowers, are found plentiful. Bee 
caravans of this kind are reported to be not uncommon 
in some districts of Germany ; and in parts of 
Italy and France the transportation of bees was 
practised from very early times. But a more singular 
practice in such transportations was to set the 
bee-hives afloab on a canal or rivei* ; and we are 
informed that, in France, one bee-barge was built of 
capacity enough for from sixty to one hundred hives, 
* Voyages dans ies Alpes, 
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and by floating gently down the river* the bees 
had an opportunity of gatherinf honey from the 
flowers along the banks. In Lower £gypt» where 
the blowing of flowers is considerably later than 
m the upper districts, the practice of transporting 
bee- hives is much followed. The hives are col- 
lected from different villages along the banks, each 
being marked and numbered by individual propri-* 
etors, to prevent future mistakes. They are then 
arranged in pyramidal piles upon the boats pre- 
pared to receive them, which floating gradually 
down the river, and stoppfhg at certain stages of 
their passage, remain there a longer or a shorter 
4ime, according to the produce afforded by the 
flurrounding country. In this manner the bee-boat^ 
sail for three months : the bees having culled the 
honey of the orange flowers in the Said, and of the 
Arabian jassmine and other flowers in the more 
northern parts, are brought back to the places 
from which, they had been carried. This procures 
for the Egyptians delicious honey and abundance of 
bees' wax. The proprietors in return pay the boatmen 
a recompence proportioned to the number of hives 
which have been thus carried about from one ex- 
tremity of Egypt to the mother. The celebrated 
traveller Niebuhr saw upon the Nile, between Cairo 
and Damietta, a convoy of 4000 hives in their transit 
from Upper Egypt to the coast of the Delta. 

These artificial transportations of a domesticated 
race of insects exhibit a partial example of what fre- 
quently takes place in a natural manner, when it is 
necessary to shift from one place to another for the 
sake of a better supply of fogd^ In many cases, 
however, whete food, is abundant, and other circum- 
stances favourable, particular insects lin)it their 
exeursions to » very narrow range* Thus we hwm 
observed the forester tooth \Ino statices^ Leach) 
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literally 9wanning ..t)n the north bank of the Ser*' 
pentine in Keusing;ton Gardens, though not one was 
to be seen on the south banJIc, nor in any oth«r epift 
in the vicinity.. In the same way we once oAtioed 
some hundreds of<the burnat molh i^dntkrccera'JiU' 
pendida, Stephens), on a small povtioci of tiw 
north shore of the Great C umbra Island in tfae Fjfth 
of Clyde ; but though on 4he sam« ds^^ we made »a 
botanical excursion all round t^ island* as vwell 
as on the opposite, co^ts of Lai|^ and of'ihe 
Isle of Bute, we did not elsewhere meel^wUh ome-d 
those insects. In the .deU bak>wAhe.hangi&^^wwo6d 
at Charlton, in Kent, we observed a. swniiiaii Aooal 
assemblage of the cinnabar nK>tb iCaUm^fpfukjti* 
cobcea, Latrbiju^leX ^ u# one being^ di^CQ^eaable in 
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any of Hie stnrrcMnidiiig' fields*. ' Air instance no lesis 
marked ocears 'in the case of the marsh fritillary 
{Mdit^aa artemi% OcHSEirHEiiMreR), a butterfly so 
yery local, that, iiceoi^n^ to Harris, who observed 
it at Wiisden, near Barrow-on-the-Hill, it seldom if 
ever leaves the field in which it has been bred, 
thoogti hundreds of them may be seen there flying 
low, aad freqaenfly tefdin^ t* I^ is probable the race 
is now extiaei at Wiisden, at least we have twice 
failed in dtseoirefllig^ them there at the season indi- 
cated fay Harris. 

These, however, ait^ only exceptions to the general 
mle^tf' native, whkh seems io be to difibse a species 
over i» great a space as poissible, and thns to stock 
every comer of the earth with lilb and enjoyment. 
Hence it is that while a very few species of moths 
and butterflies are confined to certain fields, as a very 
few species of fish are eonfiiied to certain lakes or 
rivers ^9 by far the 2|;reater nutnbeir mhy be seen wan- 
dering from fie#ertd'#ower, alad from field to field, 
with DO other" rale i(»>^eet their fiigMt beyond the 
most wayward caprice. All .ibl^ tndvements of 
insects, however, sofiiF from beij|^ mpricious^ are 
chiefly if not solely produced by the two great prin- 
ciples of self-preservation and reprodncifon, though 
movements may sometimes be observed to which 
neither of these principles very obviously apply— 
anomalies which require other circumstances for 
their explanation, as we shall new endeavour to ex- 
emplify. ., ^ 

Were it recorded that a numerous ^ight of spar- 
rows directed their course in an undevjating straight 
line towards the ocean, and nOi having sufficient 
power of wing to cross it, lirere seen to drop into the 
vrater and perish, it might well be doubted whether 

•J.K. + Harris, Aurelian, 28. 

X 1I«g« of Natural Hiatoryi i.487. ' 
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fm o^urreiice so vejpy wBatvitri ever liapik^nedi 
pnl^s the character of the witaesises th^eof was so 
hi^h as Xq be bpyo^d su^pi^ion. Yet %hi,^ very case 
is $0 firfqu^tly paralkWd aoaoog yarioqa sp«ecies of 
in^e^ts, that xiisCead of an auojp^^QMs pr miraculous 
fact, it m^y be c^uisidcPT^* under particular circum- 
stances^ as tlie usual qrder pf thiiigs* We «ure told, 
for e^^ample, by Mr. Lindley, that when he was in 
PraadU in March, ISO^^.i a.uinmi^nse flight of butter- 
fliei% of whiiie 9nd yellow collours (^utinued for many 
days successively. They were observed never to 
seUle^ but pjroceediug in a directiojoi from north-west 
to south-east, no obstacle appeared to atop thieoi ia 
Iheir cour^, which lay toward the QC«ai;i, Mrhere they 
inus^ al] iaeyiAs^bly perish *. 

A SQin^wh^t di^cemt migratioik of butteries was 
lec^euUy observed iu Swit^erl^pd^ In the beginning 
pf June, Madame de l^euran Wotf and her family, 
established during the suq;iQ)e]' al^ Grand^pn, on 
the ^ke of T^eufcbalte]^ observe^ with surprise an 
inuneose i)ight of butter0ie$ traversing the garden 
H^th great rapidity. They \%ere ^11 pf the sp^ies 
fiaUed Bdk Dnim by the French, ,and by the lion- 
^tm collectors the Paio^t^d h^y (^Oynih^a cardui, 
Stj$:p«£Ns). They were #il flying clojie together 
iu the s^m^Q dire^^tion, frpm south to ^orth, and wer^ 
so little, afraid when any one ^ppro^iched, that they 
turned not tP the ifight or to t^e lefl. Th.e flight 
cpntiniwd foi; two hpiirs ^itt^o.ut vnterruptiop, a^d the 
column was about ten or fifteen feet broad. They 
did i^ot stop to alight ou flowers, but flew oniivards, 
low and equally. This fact is the m,ore sii^gular, 
wjiien it is considered that th^ caterpilla^a ^ this 
species are solitary from, the mpment they are 
luUch^d t> w?K ^e th^ bu^tei^ies^ tb^fs^lves xims^ 
< Vojagie to Brazil. 
t S«« ln»9t I{a^oi:,mi)ti9Pi^P^$f7-71f 
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^e^arious. Proftssbr Bohelli, df Tdtin, fioitever, 
observed a similar flight of the same speciefe of but*- 
terfly in the end of the March >^ich ptieceded their 
appearance at Grandfeoh, when it may be presumed 
they Wert just evolved from thi&ir chfysalidds. Theit 
flight, as at GraVidson, was from toiith to north, and 
their numbers were so immense that at ni*ht the 
flowers were litet-all^^ covered with them. As the 
spring advtinced their huttobers diminished, though 
even in June a few still continued* A similar flig^ht 
of butterflies is recorded about the end of tast cen- 
tury by M. Loche, irt th* Memoirs of the Turin 
Academy*. 

The chief exttaordlhary mictions of insects whifeh 
have been recorded as occurring in Britain, are thoste 
of aphides and their enemies, the lady-birds (Coc- 
cineUidof)^ which accompany them as whales follow 
a shoal of herrings, dt a* the !oc\ist-eiating thrush 
of Southern Africa follows a swarm of locusts. •• f 
kno^ no other treason,** says Kii*by, ••to assign for 
the vast numbers that at« sometimes, Specially in 
autumn, to be met tirith on the sea-cbast, or thfe 
banks of large Hvers. Many years ago those df th^ 
Humber were »o thickli^ strewed With the Common 
lady-bird {Ccccinelltt septempunctdta)^ that it v^s 
difficult to iavoid treading on them. Sortiii years* 
aflerwArds, I holicfed a mixture of species collected ih 
vast numbers on the sand-hills on the sea-shore at the 
north-west extt^mity of Norfolk. My fViend, the 
Rev. Petet Lathbut^, made long since a similar ob- 
servatidh at Orford, on the Suffolk coist : and about 
five or six years ago (in 1807), they covered thfe 
cliffs at Brighton, arid of all the watering-places on 
the Kentish and Sussex coasts, to the no small alarm 
df the superstitious, Who thought them forerunner* 
of some direful evil, and who were ignorant that their 
♦ M^m.de la iSoc. de Phys. et d'Hist; Nat. de Gendve. 
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little visiters were emigrants from the neighbouring 
hop-grounds *." 

The aphides upon which they prey, in like manner 
shift their quarters ; and amongst other instances on 
record, White informs us tliat about three o'clock in 
the afternoon of the 1st of August, 1785, the people 
of the village of Selborne were surprised by a shower 
of aphides which fell in those parts. Persons who 
walked in the street at this time found themselves 
covered with them, and they settled in such numbers 
in the gardens and on the hedges as to blacken 
every leaf. Mr. White's annuals were thus ail dis- 
coloured with them, and the stalks of a bed of onions 
were quite coated over for six days afterwards. These 
swarms, he remarks, were then no doubt in a state 
of emigration, and might have come from the great 
hop-plantations of Kent and Sussex, the wind being 
all that day in the east. They were observed at the 
same time in great clouds about Farnham, and all 
along the vale from Farnham to Alton t* It would 
have been well if the particular species had been as- 
certained, so as to make sure whether they belonged 
to the hop-fly {Aphis humuli). White, however, was 
not so minutely acquainted with insects as to notice 
the difference of species ; but this could scarcely be 
the case with Kirby, whose knowledge of the science 
is second, we believe, to that of no living naturalist, 
yet he leaves us equally in the dark, when he says, 
'* A similar emigration of these flies I once witnessed, 
to my great annoyance, when travelling later in the 
year in the Isle of Ely. The air was so full of them, 
that they were incessantly flying into my eyes, nos- 
trils, &c., and my clothes were covered by them; 
and in 1814, in the autumn, the aphides were so 
abundant for a few days in the vicinity of Ipswich, as 
* Introduction, ii. 8 ; and u 264. 
t Natund liistoiy of Solboroe, ii. 101. 
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to be nollced with surprise by the most incurious ofc 
servers*." 

We eonfess w© feel nok a little disappointed that 
the species ia noA mentioned in iliese instances, as it 
mi^ht serve to (lU Up. a blank in the history of some 
of those which are most destructlvo* In the case of 
the hop-fly; we have remarked for several successive 
yedrs, that §oon afler Midsummer they |J1 disappear, 
though the leaves have only a few days before been 
nterally covered with theft in millions.. The same is 
this dase with those called the d^^phinr, which infest 
the bean {ApkU fabee), 9iid that named the zebra 
(^. mmbiici}. It is? highly probable that all these 
perish soon after the deposition of .the eggs for ihe 
succeeding spring;, but it is by no. means an easy 
matter to ascertaia this. If ihejf migrate to the sea- 
coast atod are drowned, aS! we are partly entitled, from 
the statements jn^t given, to Infer, their fate is similar 
tJd another still jmore destructive insect, the locust 
{Locuala migrAioria^ Lbach) f. 

Tbfe prophet Joel, who has given so striking a 
pictuce of the defastation produced by locusts }, has 
not forgotten to notiqe their destruction, when be 
says, '* I wfll remove &r off flrom you the aorth^n 
army, attd* will dtive him into a land barren and 
desolate, with hia face toward the east sea, and his 
hinder part toward the utmost sea, and his stink 
shall come up, and his iU-savour shall come up be- 
cause he hath done great things §." Mr. Barrow 
tells us, that in Southern 'Africa, in 1784 and 1797, 
they covered, during thtir progress, an area of nearly 
two thousand square miles, but were ultimately driven 
into the sea by a north-west wind, where they formed 
upon a shore, for flf^y miles,. ,a liank three or four 
feet high, ami when the wind was south-east their 

* Intr.ii. 9. * f See Ittsect Transfbrmations, p. 251. 
X Ibid. p. 24^ ) Joel, chap. ii. 20. 
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«teDcb was so poirerful as to be perceptible at the 
4istaQce of a hundred atid fiHy miles *• 
'The account given by Jax;kson of their progress 
.and final destruction in northern Africa is precisely 
similar. , Before the plague, in 1799, the face of the 
eouvtry from Mogador to Tangier was covered with 
^heniiand ravaged, as well as the whole region from 
the./confii^es of the Sahara; but on the other side 
of Ihe driver £1 Kos not one was to be seen, though 
i;her«i>appeared jaothuig to prevent them from flying 
qv^r. The .Water of tbe river seemed to be a barrier 
to tlieiiir progress, for they were proceeding north-^ 
ward until tbey' arrived at its banks, when they im^ 
in«4i^tely <iuroed to the east; and in consequence all 
th^./QOuntr^y north. of El Araiche remained unravaged, 
and oi^undant In grain, pulse, and fruits, exhibiting a 
macy strikting contrast to the desolation of the adja- 
Qfqt distxi^L The usual fate awaited this desolating 
^wann : a violent hurricane drove them in a cloud 
into, the Western Ocean* and the shore was ren« 
d/ered so noxious by their carcasses, that it is be- 
lieved to< have beep the cause of a pestilence which 

followfi^t» , 

,..]I^as^qnist,,ihe disciple of Linneus, wha went 
Uiilae ^^t expressly to study its natural history, tells 
i|^, Ujiat t^e ^' locust is not formed for travelling over 
t^es^a,} ll cannot fly far, but must alight as soon 
a^ i\r pieqs ; for one that came on board us, a hundred 
o^rtainly wi^e drowned. We observed in the months 
ofMay.andJune a number of these insects coming 
frqm the soutb« and directing their course to the 
nprt^rn shore; they darken the air like a thick 
cloud.: but scarcely have they quitted the shore, vdien 
they, who a moment before ravaged and ruined the 
country, cover the surface of the sea with their dead 

* Travels in S. Africa, p. 257, 
t Travels in Morocco, p. 54. 
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bodies. By what instinct/' he adds," do these crea- 
tures undertake this dangerous flight? Is it not the 
wise institution of the Creator to destroy a dreadful 
plague to the country*?" We think that it is moire 
consistent with other instances of extensive destruc- 
tion among particular s]leeies to refe^ it to the design 
of Providence to furnish food for oamtvorous animalis. 
The . day-flies (EphemeridtBy^ for example, are a 
harmless race» and yet the numbers of them which 
perish only a few hours ailer they acquire wings is 
scarcely inferior to those of the locusts f. Like 
the locusts, tooi» they ebiefly perish in ttie water, both 
afibrding an abundant banquet for the fishes. 

There is one circumstance !n these migrations, 
which is remarked by most observeirs, that appears 
to porroborate these viewed we refer to the direction 
commonly taken by them 'being towards the sea, arid 
their pursuing their course With ttttle' deviatioh. The 
locusts seen by Captaltns Irby and Mangles, on the 
southern shore of the Dead Sea, were said to be on 
their way to Gaasa, to which they pass almost an<» 
nually | ; those observed in Barb&ry by Dr. Shaw 
*' marched directly towards the sea § ;'* and Hassel- 
qm^ tella us they seldom or never deviate ffom the 
direction of their course. These very singular facts 
are strikingly illustrated by the migrations ci a much 
larger, though it would appear no less destructive 
animal, the lemming rat (^Mus hmmus^ Linn.), 
which inhabits the north of Europe, and lives on 
vegetable food. The migrations of the lemming take 
place at uncertain intervals of about ten years, from 
Lapland towards the southern parts of Sweden, 
induced^ it is supposed, by the foresight of a severe 

* Hasselquist's Voyage, p. 444. 

\ See Insect Transformations, pp. 218 and 373* 

X Travels in Egypt and Syria, 443. 

. J Travel^ 287. 
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y a thore ^etild climate ; t!iou*h 
he effect, like that of thte locusts, 
ergrdwn population, and at the 
ring food to many animals who 
lV6 stat-ved. Iri their journeys, 
pur to keep itl a direct line ; ahd 
^ them perish in their endeavours 
ifers. If they are disturbed or pur- 
\g over a lake, and their phalant 
ated by oarfe or poles, they will 
p swilnming dit'ectly on, and soon 
Aer again. So Obstinate, indeed, 
on their direct course, that they 
en known to try to pass over a 
of rtitS moves chiefly by night, 
Iiig ; and niakes such destruction 
, that the surface of the ground 
ive passed Appears as if it had 
II* numbet-s have at times induced 
ay to believe that they descended 
nd the multitudes that are some- 
)n the banks of rivers, or other 
i^irhole atmosphere ^roiind *. 
ither remarkable migration bf a 
f atlimal also towards the sea- 
y different pUrpose, and we men- 
particularly, bfecduse it will lead 
il transition to families Of insects 
ir motives, — we refer to the land- 
crab of the West Indies {O'cipoda ruricola, La- 
^^reille). The usual residence of this species is the 
inland mountains and Woods, ^here they live in 
holes dug by themselves. Annually, slbout the 
months of April and May, they set forth in a body, 
often consisting of some millions, for the sea-coast 
They always m&reh in a dii'ect line to their place of 
♦ Pennapt, Arctic Zoology, 
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destination, and are said seldom to turn out of their 
way» on account of intervening obstacles, and even 
if they encounter a lofly wall or a house, they will 
attempt to scale it ; but when they meet with a river 
they follow the course of the stream, as if instinc- 
tively aware that it will ultimately lead them to the 
sea, as was probably the case with the African 
locusts, mentioned by Jackson. These muUitudinoua 
hordes of crabs, however, do not perish in the sea, 
but go there to spawn; though from this spawn 
forming a rich banquet for the sea-fish, the provi- 
dential effect is nearly the same as in the instances 
of locusts, aphides, lady-birds, and sawflies. 

Some of the more remarkable migrations of in- 
sects are, in the same way, for the purpose of de- 
positing their eggs, or disposing of their, supernu- 
merary progeny in suitable localities, in the case, 
for example, of ants and bees. Kirby and Spence 
have given the following animated and eloquent 
account of the migrations of the former. " In the 
warm days that occur from the end of July to the 
beginning of September, and sometimes later, the 
habitations of the various species of ants may be 
seen to swarm with winged insects, which are the 
males and females, preparing to quit for ever the 
scene of their nativity and education. Every thing 
is in motion — and the silver wings, contrasted with 
the jet bodies which compose the animated mass, 
add a degree of splendour to the interesting scene. 
The bustle increases, till at length the males rise, as 
it were by one general impulse, into the air, and 
the females accompany them. The whole swarm 
alternately rises and falls, with a slow movement, 
to the height of about ten feet, the males flying ob- 
liquely, with a rapid zig-zag motion, and the females, 
though they follow the general movement of the 
column, appearing suspended in the air, like b^- 
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loons, «eemiii^ly with.no Individud motion, And 
having th^ir heads tui'ned towards the wind 

** Sometimes the swanns of a whole district unite 
their infinite myriads, and, seen at a distance, pro- 
duce an effect resembling the flashing of an aurora 
borealis. Rising with incredible velocity, ki dis- 
tinct columns, they soar above the clouds. Each 
column looics Hire a kind of slender net-work, and 
has a tremulous, undulating motion, which has been 
observed to be produced by the regular alternate 
rising and falling just alluded to. The noise emitted 
by myriads and myriads of these creatures does 
not exceed the hum of a single wasp. The slightest 
zephyr disperses them ; and if in their progress they 
chance to be over your head, if you walk slowly on, 
they will accompany you, and regulate their motiona 
by yours. The females continue sailing majesti- 
cally in the centre of these numberless males, who 
are candidates for their favour, each till some fortunate 
lover darts upon her, and, as the Roman youth did 
the Sabine virgins, drags his bride from the sportive 
crowd, and the nuptials are consummated in mid-air; 
though sometimes the union takes place on the 
summit of plants, but rarely in the nests*. After 
this (Uinse de V amour is celebrated, the males disap^ 
pear, probably dying, or becoming, with many of 
the females, the prey of birds or fish t ; for since 
they do not return to the nest, they cannot be de^ 
strayed, as some have supposed, like the drone-bees^ 
by the neuters. That many, both males and females, 
become the prey of fish, I am enabled to assert from 
my own observation. In the beginning of August, 
1812, I was going up the Orford river, in Suffolk, 
in a row-boat, in the evening, when my attention 
was caught by an infinite number of winged ants, 
both males and females, at which the fish were 
* De G«er, ii. 1104. . f Gould, p, 99. 
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everywhere se«n darting, fi6ati<ig alive on the surface 
of the water. While passing the river, these had 
probably been precipitated into it, either by the wind 
or by a heavy shower which had just fallen: and 
M. Huber, after a similar event, observed the earth 
strewed with females that had lost their wings, all of 
which could not form colonies. 

** Captain Haverfield, R. N., gave me an account 
of an extraordinary appearance of ants observed by 
him in the Medway, in the autumn of 1814, which 
is confirmed by the following letter, addressed by 
the surgeon of the Cloriude, now Dr. Bromley, to 
Mr. MacLeay ; ' In September, 1814, being on the 
deck of the hulk to the Clorinde, my attention Was 
drawn to the water by the first-lieutenant (Haver? 
field) observing there was something black boating 
down with the tide. On loo Wing with a glass, I dis" 
covered they were insects. The boat was sent, and 
hrought a bucket full of them on board ; they proved 
to be a large species of ant, and extended from the 
upper part of Salt-pan Reach out towards the Great 
Nore, a distance of five or six miles. The coUunn 
appeared to be in breadth eight or ten feet, atid in 
height about six inches, which I suppose must haV6 
be^n from their resting one upon another.* These 
ants were winged — whence this immense column 
came was not ascertained. !From the numbers her^ 
agglomerated, one would think that all the ant* hills 
of Kent and Surrey could scarcely have furnished a 
sufficient number of males and females to form it. 

" When Colonel Sir Augustus Fraaer, of the 
horse-artillery, was surveying, on the 6th of October, 
1813, the scene of the battle of the Pyrenees, from 
the summit of the mountain called Pena de Aya, of 
Les Quartres Courpnnes, he and his friends were 
enveloped, hf » swarm of ants» so numerous as en^ 
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tifely to intercept their -new, so that they were j^WI 
to remove to another station in order to get rid of 
them*." 

Our readers will feel equal interest in a migmUott 
of ants of a different kind^ which was first circum- 
stantially recorded by the younger Huber, though it 
attracts and has attracted the notice of every observer. 
There are few gardens, even of small extent, which 
do not contain one or more colonies of the negro- 
ants {Formica fu8ca), or the turf-ants (Myrmica 
ctespiturn), and these are, perhaps, the most restless 
emigrants of the whole family {FormicidtBy Leach) ; 
for their edifices being constructed among the grass 
or in the sand, arc liable to be destroyed by the 
foot of every passenger, if not in tiie operations of 
gardening, and whenever such accidents occur,* they 
become fidgetty and dissatisfied with the ol«d' place, 
and soon set about selecting a new one. When 
watching their architectural proceedings, accor^n^y, 
we have been frequently disappointed in our ex|>ecta- 
tions by the litde colonists deoamphig altogether, 
instead of making good the bits of wall which we 
had broken down for the sake of experiment f* 
During the summer of 1830, we paid considerable 
attention to a numerous colony of the negro^ant (F. 
fiisca), established on a sloping border at the root 
of a carnation ; but soon afler the plant came into 
Hower, the ants resolved to migrate to the other side 
of the gravel-walk — having been probably disturbed 
by gathering the flowers, or invited by the shelter of 
a thick pear-tree that overhung the border to which 
they had removed. Their march, as is usual, was 
very orderly, confined to a direct ' line, sufficiently 
broad to let two pass without jostling ; and their first 

* Intr. ii, 64* 
f See InsectAcchitectare, p, 270. 
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coneem was to form a covert way at the end, 
which terminated in the new establishment Along^ 
this high-road might be ^een the busy inhabitants 
carrying off eggs and pupae from their former domi- 
cile, and in the earlier part of the* removal some 
were carrying their companions, - for the purpose 
of showing them the road ; but when on<ie it was 
sufficiently imbued with their odour to be recog* 
nised, this clumsy method of imparting information 
was given up. We found, however, that we could 
again set them upon the carrying process by pressing 
our foot across their track, or otlierwise obliterating 
the odour left by their previous passengers. In 
this case, an ftnygrant is completely bewildered the 
instant he arrives at the broken line, as much as a 
hound would be if a bush-harrow had been dragged 
across the track c£ the har^ or the fox, of which he 
is in chase. 

In another garden, in which there are at least a 
dozen colonies of the turf-ant and of the red ant 
{Myrmica rubra)^ we seldom go round it without 
seeing some of them moving their pupee to a newly 
selected spot, or dragging each other from one chink 
in the soil or plot of grass to another. A notice to 
quit the settlement is generally obeyed with alacrity, 
the whole colony immediately undertaking the labour 
of constructing a new encampment, as well as of 
removing thither all that they esteem most valuable, 
following the individual ant that first decides on the 
uew location, (as the Americans term it)*. 

These observations, in which we took more interest 
and pleasure than most readers may do in the pe- 
rusal of our imperfect sketch, were, we confess, sug- 
gested by the curious details of Huber, without which 
they might have escaped our notice ; but every body 
♦J.B. 
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tnay readily repeat them without going to the trouUe 
of constructing artificial formicaries. The three spe- 
cies which have just been mentioned will be found 
to be better adapted for such observations than the 
yellow ants (F,jfiava), which are by no means of a 
migratory disposition, perhaps because their hills 
are of more laborious and extensive construction* 
and a general movement is not therefore so easily 
effected. The wood-ants (F. rufa), again, appear, 
from the observations of Huber as well as our own, 
to be considerably addicted to emigration; though 
from th^ir preferring to live in woods, they are not so 
conveni^ut for most observers to study. Huber one 
day deranged the dome of one of the encampments 
i^f the latter, at which they took offence and emi- 
grated, 

** I saw," says he, *' at the distance of ten paces 
from their nest, a fresh ant-hill, which communicated 
^ith the old by a path struck out in the grass, along 
which the ants wer^ passing and repassing in gres^ 
numbers. I remarked that all those going towards 
the new ^stabUshment were loaded with their com- 
panions, whilst those moving in a contrary direction 
were running one afler the other. From that period, 
I put several of these republics to the same proof. I 
destroyed so often the roof of their underground city, 
that I succeeded in driving them from their resi- 
dence. The first and second times they repaired 
the breaches^ but the third they resolved to seek an 
asylum less exposed to such accidents* I then ob- 
served one of the labourers leave the nest, carrying 
one of its companions, and I watched it till it depo- 
sited its burden at the margin of a subterranean 
cavity. This little carrier was soon, succeeded by 
\Others, whose numbers, at first but trifli]^g» increase^ 
every' moment. After peyeraT had been carriecl in 
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this maimer to the new ant-hilT to begin operations^ 
a portion of them returned to the old for recruits; 
and it was not a little interesting to observe thei^ 
procedure. They accosted the first they met^ caress* 
mg them with their antennsp, and no doubt pro^ 
posing in their way the journey ; and when they 
succeeded in persuading them, they laid hold of them 
with their mandibles, coiled them up into the smalU 
est possible compass, and bore them off. All this 
took place in the most amicable manner, with mucK 
the same gesticulations as when one supplies anothef 
with food. But it sometimes happened that th6 
individuals of the emigrant party seized the othe^ 
ants by surprise, dragging them out of the ant-hill, 
and without allowing them time either to make up 
their mind or to offer resistance, hurrying them off 
with great rapidity." 

** My glass frames," continues Huber, •* often per- 
mitted me to see what occurred in the interior during 
Emigration, for when the labourers espied any issue 
that had escaped my vigilance, they profited by it to 
go in search of a place more to their liking. They 
spread themselves at first separately over the floor, 
and observed all the corners of my study, hopirig to 
discover an asylum in which they might be sheltered, 
and on the moment they discovered this, they com- 
menced recruiting. The individual which had found 
a place of safety went immediately to seek its com- 
panions, one after the other on the floor, and then in 
the glass formicary ; but it was sufficient, as I dis- 
covered, to stop the emigration, by simply taking 
away at the time the first recruit, and it was not re- 
newed till some other individual had made a suitable 
discovery. ^The recruiting continued several days; 
but when the whole labourers knew the route to 
iheir new habitation, they ceased to carry each other. 
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They had by this time constructed large vaulted 
chambers, avenues, and lodges ; they first brought 
off the pupee and larvse, and then the males and the 
females. When the removal was complete^ they for 
ever abandoned the artificial ant-hill, and the road 
leading thereto. 

** Upon opening the shutter of my formicary whilst 
the emigration on the exterior was in full activity, all 
appeared tranquil within; those recruiting arrived 
at the very gate of the ant-hill, but the ants, who 
were not immediately the object of their search, paid 
no attention to their proceedings ; they continued, as 
usual, their ordinary avocations, and did not appear 
to suspect what was going forward so near them. 
It now and then happens that several workers un- 
dertake at the same time to found a new city, and con- 
duct there the whole colony^ which gives place to a 
temporary existence of several ant-hills ; but these in- 
sects are soon aware of this division, and do not delay 
in the last recruiting to bring the whole colony into 
one encampmenl. 

" When the ants are displeased with the city they 
have chosen, they quit it for a third, and sometimes 
even for a fourth, where they definitively fix. We 
even see them very frequently return to the ancient 
nest before being fully established in the new. The 
recruiting then takes place in a contrary direction, 
and the couples meet each other in the same road, 
but the last has always the advantage over the pre- 
ceding emigrations. When the new ant-hill is at a 
considerable distance from the old, the ants com- 
monly establish some intermediate residence, in which 
they deposit the recruits, the larvae, the males, and 
the females, which they are unable to carry in one 
journey to their proper destination. I have seen 
several relays established upon the same route ; they 
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consisted of cavities pierced in* the earth, containing' 
sufficiently spacious apartments, generally covered 
witH ^agroents of straw, and resembling small ant- 
hill^. We Plight there observe some sentinels doing 
daily duty, that is to say, opening and closing the 
g^t|$^ ol" th^ ai)t-hiU Aorning and evening. Sometimes 
thes^ asylums become little polonies, which maintain 
li , close couftectijfn with the principal -ant-hill; they 
arie. diflferent habitations, common to the s^me ants, 
ee^vin^ them 'fpr jplaces., 9f .|"efuge on any ^erange- 
meiit of* wj|;iat yi^ might term , theif 9apital *." I 

Th^ only analogous instance pf . ^ number of' es- 
tablish met^t^foripe/jl. in the vicinity pf the 'parent 
nest, ofp,Mrj3 ,aj3;iQng ^pidqr;?*^ who donqt^li^e tlj* 
ants, .live Jfl coipmuuities,, but every ind>x|dual 
foi;agesi for itself. H,edi and some recent naturalists 
lOeis^tiDn ilie, expejrim.ent of ,coj;ifining yguiig spidery 
for a, jf^pg time without, food, anci tqJk pf their even 
deyoTOngf.tb^. bodies of their brethren; but bowevfsr 
that may have been after their separation, we are 
9ei:tain..th;a,t^i(i ^AplfjiDP.t hi^ve,bappen<^ii before : at 
i^j^st MfCj h^yp yei^ often confined them togeiher ^ip 
\\ff same \)o^ wiJLbpiut food for, weeks toget}ier,.,a9'(i 
Xfj^Y^X B9^y(, ^pythijig to countenance tljie ^ppositipn. 
3qt it j«^,phiefly^.-th^ir proceedings ^ter les?.ving. the 
n^flt vi;b^l^j(i^r^,,9laimouif jioti9e, JFrpm fiftj to a, 
huflidred Oi;. n^pre , are usually produced hy one 
i^other, a,nd .^s, soon as theyaie strong enough to 
make their \^'^y, ^hey quit the maternal nest, to com- 
^e,nce war ,upow every insect that flies. When the 
n/e^ts of several, of the . geometric spiders are placed, 
a? they ,c|ften are, near the iron railings of oui:. squares, 
fjvery itjt^ryal piay be seen filled with the. nets of the 
lijtt<le emjgrf nts, as if in their journeyings from home 
e^fjl h$^ ^pprpipri^ted to it9 ^^dusive use the half of 
* Httber ohADtS;p. 166. 
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a pair of the iron bars. Sometimes again the points 
of the arrow heads at the top of the bars are se- 
lected, and in that case it is a pretty sight, particu- 
larly in a dewy morning, to see them fringed with 
the neat and regular lace-work of the spi4ers, gtiUer* 
ing with dew-drops all round the, square ^, 



HIKSRATIONS op ^EE8. 

The migrations of the hive-bee are very different, 
both in principle and procedure, from any of the 
foregoing instances. The ants in many cases can 
extend their premises indefinitely, and therefore can 
have little inducement to emigrate, unless they exhaust 
all the provision obtainable in their neighbourhood. 
With hive-bees the case is different ; for being con- 
fined within a limited spaoe, they cannot there increase 
and multiply beyond a certain point, and cons^ 
♦J. It. 
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i|iieii|tly; ^hem the liive becomes too crowded for the 
popidatioo^ it is expedient to thin their numbers by 
cmigratioiir That a too crowded hive, however, is 
tiot the cmly cause of emipcration was proved firom 
sevelcal expenments by R^^aumur. He frequently 
possessed'hives.so full «f bees that a portion of them 
were compelled to remain on the outside, conglo- 
merated in a n^s, and yet no swarm was sent off to 
thin their numbpers. In other liives, on the contrary, 
where there vnii much spare roopi^ more than one 
swarm was thrpwn off. To assure himself of this, 
he placed a cpimy in a^ery large pyramidal hive, of 



Reanmui's large pyramidal hiro. 
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wiiicli they only filled three-fourths, and yet a body 
of emigrants took their departure. 

The researches of naturalists, indeed, have discovered 
niany curious facts relative to the proceedings of the 
bees in such cases ; but still many things, like the 
immediate cause of their swarming, remain doubtful 
or obscure. We have seen that the ants are generally 
influenced in their change of residence by some 
individual who has discovered a spot that ^ippears 
preferable; but authors are. by no means agreed 
whether bees are similarly guided. Dr. Warder is of 
opinion that they always send out-scouts to select a 
suitable place several days before swarming, . and 
infers that their usually clustering together upon 
a bough soon after their departure arises from their 
wish to form a united body prior to their last flight, 
Mr. T, A. Kpight mentions several circumstances 
corroborative bf this opinion. In one case, he ob- 
served from twenty to thirty bees paying daily visits 
to. some det^ayed trees, about a mile distant from h^s 
garden ;/all pf them appearing to be busily employed 
in eKarajning the hollow parts, and particularly tlve 
dead knots around them, as if apprehensive, that the 
knots would admit moisture. These surveyors, if 
Buch they were, in about a fortnight after were. fqV 
lowed by a large swarm from one of his hives, which 
was tracked the whole way till it alighted in one of 
the cavitiefi that had been thus pre-exan^ined, and it 
was observed to take nearly a direct line from the 
parent hive to the tree. On another occasion, Mr. 
KnighV remarked a number of bees occupying one of 
the cavities for some time before ; but having offered 
them better accommodation in a hive, they deserted 
the tree *. 

Dr. Evans ajisp mentions an instai^ce in which a 
♦ Phil. Trans. 1807. 
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swarm made Its way either over the tops of some 
very high houses, or through several Winding streets, 
io an old house in the centre of Shrewsbury, and 
passing through an aperture in the wood-work to a 
room on the first floor, were there hived by the 
family. In another case, he had permitted a hive, 
whose tenants had died in the winter, to remain upon 
the stand till spring, when he observed several bees 
paying it daily visits, and busily employed within, 
but leaving it at the close of evening. These, he 
infers, were the precursors of a swarm which took 
possession of it in the following June *. 

Reaumur, on the other hand, looks upon these 
opinions as altogether fabulous ; since, if the bee- 
queen is thus provided with spies and quarter- 
masters, he thinks them very ignorant of their 
duties, — at least the choice of a place does but small 
credit to their foresight, — as they for the most part fix 
upon the boogh of a tree, where they are exposed to 
all the vicissitudes of the weather. Mr. T. A. Knight 
seems to think, however, that their settling on the 
branch of a tree is nothing more than a resting-place, 
where the whole may rendezvous, and that this is 
previously fixed upon by the scouts as well as the 
spot intended for their final establishment. But 
R^umur mentions a fact which will not at all accord 
with this, namely, that upon whatever branch or 
other place they thus alight, combs are always found 
to be commenced, even though their stay may be 
very short ; which proves, he thinks, that they in- 
tended it for a permanent abode. Were they lefi; to 
themselves, indeed, they would not remain there ; but 
they would only leave it when, upon trial, they found 
it inconvenient, fix)m being too hot or too cold, or 
exposed to rain and windf. 

* The Bees, a Poem ; Notes; 
fM^moires, V. 621. 
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SmiTmof bees o.n ft labaraum tree braneli. 

What is better ascertained with respect to the 
priginal formation of swarms is, that in a populous 
•hive, containing a fertile queen, a prodigious quantity 
9f the eggs of male bees are laid in the course qf 
-Blay, and at the same time royal cells are constructed 
.by the workers, to the number of from sixteen to 
,twenty-seven, but the queen lays only a single egg 
in one of these on the same day, as it is important 
that no two queeps should be of the same age. When 
the grubs hatched in the royal cells are ready to be 
transformed into pupas, the mother-queen leaves the 
hive, together with a large number of the worker^ of 
a,ll ages, the onginal hive remaining without a queen 
*U1 the transformation of the eldest royal pupa. All 
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the royal cfells are after her departure sssicltfously' 
watched by the workers. '* At length," says the 
elder Huber, 'Hhe female hatched from the first egg 
kid by the old queen leaves her cell ; the workers 
then treat her with indifference. But impelled by 
the instinct which urges her to destroy her riVals, she. 
seeks the cells where they are enclosed; yet no 
sooner does she approach than the sentinel bees bite, 
pull, and harass her, so that she is forced to remove, 
though the royal cells being numerous she can 
scarcely find a place of rest. Incessantly animated 
with the desire of attacking the other queens^ and a» 
continually repelled, she becomes agitated, and hastily 
traverses the different groups of workers, to which 
she communicates her disorder. At this moment 
numbers of bees rush towards the aperture of the 
hive, and, accompanied by the young queen, forsake 
it to seek another residence* After the departure of 
this second colony, the remaining workers set another 
queen at liberty, and treat her with equal indifference 
as the first. They drive her from the royal cells ; 
she also, from being perpetually harassed, becomes 
agitated, departs, and carries along with her a third 
swarm. In a populous hive this scene is repeated 
with the same circumstances three or four times 
during the summer. The number of bees being then 
so much reduced, they are no longer capable of pre* 
serving a strict watch over the royal cells; several 
females are enabled to leave their confinement at 
once, when they seek each other, fight, and the 
queen who is at last victorious reigns peaceably 
over the republic*/' 

For two or three nights previous to the departure 
of a swarm, a singular hunlming sound is heard ii| 
Ibe hive«. Thp sounds, which are sharp^ and cleai^ 
^ ♦ Hubw on J[e«n, 1764 ' 
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seem to proceed from a single bee, but they cannot 
always be distinguished unless the ear be placed 
near the mouth of the hive. John Hunter compared 
the sound to the lower A in the treble of the piano* 
forte» and others think it resembles the stridulous 
ioatj toot, of a child's penny trumpet. It has been 
supposed by Wildman that this sound proceeds from 
the contest of the rival queens about sallying forth, 
but the lacts above given show this to be an unfounded 
coi^ecture; and with still less truth Butler sup- 
poses it to be a parley between the young and the 
old queen — the former at the bottom of the hive re- 
questing leave to emigrate, and the latter answering in 
her bass note from the top *. Others gravely constrae 
the sound into a harangue of the queen to animate 
her subjects to the meditated undertaking of founding 
a new empire. 

On the other hand, tha-e is also for the most part 
QBUsaal silence in the hive, that is, little of the ordi- 
nary hum ; the intended emigrants being, it is sup* 
posed, busily engaged in eating a hearty meal, and 
laying in a cargo of honey as a provision for bad 
weather previous to their departure. In proof of 
this, John Hunter, upon opening the crops of the 
emigrants, found them foil of honey, whereas he 
found but a small portion in the crops of those which 
Temained. Perhaps it may be this circumstance 
which produces their obvious neglect of collecting, as 
well as of other labour, some days previous to emigra- 
tion. One of the most indubitable signs of swarming, 
according to Reaumur, is when — ^particularly on a 
sunny morning, the weather being favourable to their 
labours — few bees go out of a hive, from which on the 
preceding day they had issued in great numbers* 
Jle is of opinion that this proves all, or almost all 
* Moaardua Fenina^ 1634* 
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the inhabitents of a hive to be aware of a project 
-whiuh .will not be put in execution before noon, or 
a^iae. hours later; otherwise,, why should bees, who 
w<Mrked the day previous with so much activity, cease 
their, labours in a habitation they are to quit at noon-; 
There is a well-known anecdote of an old grenadier, 
who> being seen resting inactive, while his less expe» 
rienced comrades were busily pitching their tents. 
Marshal Turenne, his general, asked him why he 
did not bestir himself like the rest,-*-" Because,'' he 
rc^pjied, "we shall have to march again in a few 
hours" — a reaseaa which the bees, intending to emi- 
gpiiaiev well understand ^. 

About the same time an unusual number of male 
beesk may be observed on the outside of the hive, as 
w^ll as a body.of workers clustered together at its 
entrance, driven thither, it has been conjectured,- ia 
ootisequence of ihe heat of the hive^ arising feom* the 
a§fitaliou among the inhabitants, — the usual spring 
temperature of > the hive from 9(P to 97^ being thus 
augmented to 104°. This is farther increased by 
tha heat of the sun, for a swarm is seldcnn, if tever, 
seen, except when the sun shines and the air ifi 
calm* — so much so, that if but a cloi]d pass before 
the suD^ all the agitation coinciclent with their prepay 
ratios to depart is intermitted. It has even been 
unogined that they can foresee fine weather, though 
the circumstance just mentioned shows that their 
ibresight in this respect must be very limited; be^ 
Btdefii swarms are not unfrequently caught in a 
shower and obliged to return to the hive for* shelter. 
lUbumur had one which set out at one o'clock and 
was eaught in a shower at three. At the same time, 
it ia certain that they are always feverishly alive to 
the state of. the weather; and while ranging in Ui^ 
* Reaumur; M^in. v* dlX* 
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fields, a chance cloud passings over the sun will in- 
duce their precipitate return, though, when the sky 
is totally overclouded, they are not deterred from col- 
lecting, and in such a case the commelicement of a 
soft rain does not alarm them. 

^' I am persuaded," says Huber, " that the neces- 
sity of a fine day for swarming is one reason for the 
protracted captivity of the young queens in their cells, 
though in soUie cases this appears to be quite arbi- 
trary ; but it is always remarkably extended when 
bad weather continues for several successive days. 
The providential reason appears to be, that if the 
young queens were at liberty to leave their cradles 
during intemperate weather, a plurahty of queens 
and constant warfare between them would be the 
consequence. Instead, therefore, of the multiplksr 
tion of the species being left to the chance of rain or 
fine weather, it is by the wise disposition of Provi- 
dence rendered independent of either. By allowing 
only a single queeli to escape at once, the formaticm 
of swarms is insured. Another important circum- 
stance resulting from the temporary captivity of the 
young queens is, that they are in a condition to fly 
the instant they are set at liberty, and consequently 
can take advantage of the first moment of sunshine 
to head the emigrants*." 

At first, the queen does not alight on the branch 
where the swarm settles, but waits till a number of 
the bees are formed and clustered before she joins 
them. Immediately afterwards the clustering be- 
comes more dense, all the bees in the air hasten- 
ing to join their companions, each clinging to one 
another by the claws of their feet as when they 
form a curtain during the production of waxf; 

• Huber on Bees, p. 179. 
f See Insect Architecture, p. 119, for a figure of tbis« 
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and a sin^lar spectacle it is to see from twelve to 
forty thousand bees thus conglomerated in a living 
mass. 



S\T4fm of 4O1OOO bees on a branch of 6g-trep, with Reaumur's appafatus 
for weigliing thiera, and coiiipntini^ their auinb«f. 
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Chapter XII. 

GOVERNMENT OP INSECT COMMUNITIES 

The points of analogy between the forms of human 
and of insect governnient are much fewer and slighter 
than they have been represented by fanciful and in- 
accurate writers ; for, among the termites^ the ants, 
the wasps, and the bees, though we find their asso* 
ciations denominated monarchies and republics, they 
exhibit but little of what is usually understood by 
those terms, though the bonds of union arising firom 
mutual assistance and protection are much the same. 
The chief coincidences which appear obvious are 
between the insect communities and certain very arti- 
ficial, and unnatural forms of society among mankind. 
Thus the great importance of the division of labour, 
as an instrument of civilizing men in a savage state, 
probably gave rise to the institution of castes in India 
and in ancient Egypt*, and to the singular military 
state of Sparta, which bears the nearest resemblance 
to insect communities of any other on record. Some 
ancient legislators, indeed, carried into rigid practice 
the doctrine maintained by some modern visionaries, 
that all men at birth are equal in fatuities; and 
therefore, like a piece of clay, of which a potter can 
make *' one vessel to honour and another to dis- 
honour," men might be moulded at the will of their 
instructors into priests, soldiers, herdsmen, agricul- 
turists, or artisans, as in Egypt, according to Di- 
odorus ; or into philosophers, cultivators, herdsmen, 
* Herodotus, ii, and iii. j Diod. Sic. i. 5 and Strabo, xtiI. 
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merchants, warriors, overseers, or counsellors, as ia 
India, aeeordin]^ to Arrian. 

Thou^ this doctrine, however, as far as regards 
mankind, is contrary to universal observation, it is 
stricUy true in the case of social insects, which, as 
soon as they arrive at maturity, are invariably en- 
dowed with the same powers, unimprovable also, ao 
fkv as we are aware, by any mode of management 
or of instruction. A spider, the moment it issues 
from the maternal nest, can spin a web as neatly as 
it can ever afterwards do durinjr the experience of a 
long life; and we have just been observing a worker 
ant (Myrmica rubra) which had begun to move 
about for the first time, and still wore the pale hue 
peculiar to this species In infancy, set to work in re- 
moving rubbish and assisting to place the pupae of 
the formicary with as much dexterity and skill as itii 
old, experienced, dark-coloured compatriots*. 

Human Society is united chiefly by the bonds of 
rnutoal protection and assistance, the latter leading 
to the mulUAirious arrangements of the divisions of 
labour ; but in the case of insects, as has been welt 
remafkld by Kirby and Spence, the great end 
being the multiplication of the species, ** fhrovidence 
has employed extraordinary means to secure the 
fulfilnftent i^f this object, by creating a particulai' 
order of individuals in each society, which, freed froiii 
sexual pursuits, may give thetnselves wholly to labour, 
and thus absolve the females from every employ- 
ment but that of furnishing the society from time td • 
time with a sufficient supply of e^gs to keep up the 
populttion to its proper standard f." Yet it is pro- 
per to repeat, that notwithstanding all which hali 
hitherto been discovered respecting social insects, we 
are still milch in the dark as to many important 
points. ** The more I am engaged," says Bonnet, 
•J. R. tl°''^»"'^®« 
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** in making fresh observations upon bees, the more 
firm is my conviction, that the time is not yet arrived 
in which we can draw satisfactory conclusions re^ 
specting their policy. It is only by varying and com- 
bining experiments in a thousand ways, and by 
placing these industrious flies in circumstances more 
or less removed from their ordinary state, that we can 
Jiope to ascertain the right direction of their instinct, 
and the true principles of their government*." 'What 
we have to state, therefore, concerning these interest- 
ing communities, must be considered only an ap- 
proximation to the truth as near as we can bring it 
from the facts already ascertained. 

60VERNUENT OF WHITE ANTS, OR TERMITES. 

The government of the extraordinary insect co- 
lonies belonging to the genus Termes does not 
appear to be quite so well understood as their 
labours in architecture and their destructive pro- 
pensities ; for though the different orders are suffi- 
ciently distinct, their analogies to bees and ants have 
not yet been clearly ascertained. From what has 
been observed by Smeathman t> it appears there are 
four different descriptions of these insects in each 
comniunity; and Latreille has discovered a fifth, 
whence we have workers, nymphs, soldiers, noiales, 
and females. 

The workers or labourers are not in their perfect 
state, like the workers among the common ants, but 
are only grubs (larvai) as hatched from the egg. 
When full-grown they are about a quarter of an inch 
long, and they constitute the most numerous part of 
the population, there being at least a hundred 
workers to one of the soldiers, from which they 
differ in having round heads and short mandibles. 
They are the most active members of tlie community, 
* (Euvres, x. 194. f Phil. Trans, voL Ixxi. 
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bein^ incessantly employed in erecting, enlarging, or 
re{>airing the buildings, foraging for provisions, or ia 
attending to the eggs and the young. 

The nymphs or. pupae which were discovered by 
Liatreiile, differ little from the workers, except in 
having the rudiments of wings, or rather wings 
folded up, as happens with butterflies in the state of 
chrysalis*. They seem to be equally active as the 
workers, which probably led Smeathman to over- 
look their difference t« 

The soldiers were supposed by Smeathman to be 
nymphs or pupee^ but Latreille discovered that they 
form a distinct order of perfect insects of neither sex, 
and not imperfectly developed females, as is the case 
with the workers among bees and common ants. 
There is about one of these soldiers for every hun- 
dred of the workers, and they are distinguished by 
their being more than half an inch in. length, nearly 
fifleen times as large as a worker, and furnished with 
a formidable pair of awl-shaped, jagged mandibles, 
as hard as a crab's claw, and capable of inflicting a 
painful wound. Their head likewise is strong, 
horny, and larger than all the rest of the body. It 
is the part of these to guard the colony, and defend 
it from attack. 

The maks 2Xk6. females^ unlike the preceding, be- 
come furnished with wings for the purpose of mi- 
grating to establish new colonies, but afterwards 
lose these wings, as do the females of common ants. 
Xiike the males and females of the hive-bee, they are 
exempt from all labour." These Smeathman has de- 
nominated kings and queens ; though we must cau- 
tion our readers not to take these terms according to 
the strict letter, for they have, apparently, neither 
power nor authority in the community, and are more 

* See Insect Architecture, p. 287. 
f See Insect Xransformatioos, p. 294, 3. 
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tike state prisonera. We may remark, howev^r^ that 
each colony possesses only one male and female, 
ivhich are, it would appear, elected afler taking wing: 

*' Some," says Smeathman, '* being found by the 
labouring insects that are continually running aiboat 
the surface of the ground under their covered galleries, 
are elected kings and queens of new states; all those 
which are not so elected and preserved, perish. The 
manner in which these labourers protect the happy 
pair from their innumerable enemies, not only on the 
day of the massacre of almost all their race, but for a 
long time ailer, will, I hope« justify me in the use of 
the term election. The little industrious creatures 
immediately enclose them in a small chamber of clay* 
suitable to their size, into which at first they use but 
t)ne entmnce, large enough for themselves and the 
soldiers to go in and out, but much too little for 
either of the royal pair to use ; and, when necessity 
obliges them to make more entrances, such entjsnoes 
are never larger, so that the voluntary subjects 
charge themselves with the task of providing for the 
offspring of their sovereigns, as well as of working 
and fighting for them, until they have raiaed a pro* 
geny capable of at least dividing the tas^ with 
them f. " 

The king and queen, after having been enclosed 
in this solitary cell, never afterwards quit it, but are 
kept close prisoners. The abdomen of the queen 
soon begins to enlarge, stretching out like a bag, till 
it becomes nearly two thousand times the size of her 
body. Smeathman says, he. has seen it five inches 
long, of an irregular oval shape |, and containing a 
countless number of eggs, of which she has been ob- 
served to lay as many as sixty in a minute. Instinct 

• See Insect Architecture, p. 292, 3. 

t Phil. Trans, vol. Ixxi. 

X Se0 F}g«r9 in In«ect ArcbiUcture, p« 2)95, 
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directs the labourers to surround the queen at this pe- 
riod *, and carry off the eggs as soon as laid to nurse- 
ries prepared for the purpose, where they attend them 
till hatched, and then provide for the wants of the 
young. The royal cell is also provided with a few 
soldiers, who seem to do the duty of a body-guard 
to the king and queen; and the surrounding apart- 
ments always contain a number of both labourers and 
soldiers in waiting, that they may be in readiness when 
wanted to attend upon and defend the common father 
and mother, on whose safety the happiness and even 
the existence of the whole community depend ; and 
whom these faithful subjects never abandon, even 
iu the last distress. Yet withal it does not appear 
that they exert the least authority, or indeed that any 
part of the population rules another. All seem to 
k|iow their several duties, and to perform them with- 
out being ordered or commanded ; and consequently 
no police nor punishments for neglect or breach of 
order are required — a state of things which is in a 
great measure inconceivable, were we to take human 
society as a standard, in which there are always so 
many of the selfish passions in active play as to 
produce incessant breaches of the admirable order 
and mutual subordination, without individual supe- 
riority, conspicuous in these insect communities, 

GOVERNMENT OF ANTS {Formicid€d)^ 

The charter according to which a community of 
ants is regulated, resembles very much that of the 
termites, the exceptions being rather in the details 
than in the leading principle. The worker ants, for 
example, are ascertained to be females imperfectly 
developed, incapable of producing eggs; but hence, 
the better capable of attending to the nursing of the 
young hatched from the eggs of the perfect females* 
* See Figure in Insect Tiunsrormations, p. 15, 
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which ar6, like the preceding, kept imprisonecT, thongh 
not so strictly, while the maled are neglected, and 
left to perish a few days after their disclosure. The 
male atits, consequently, are as idle as the males 
{drones) of a bee-hiv6; but not so the females, 
which are as active as the workers in placing the 
eggs, larvae, or pupae in the most suitable temperature 
which the hive afibrds ; though, after the original esta- 
blishment of a colony by a single mother, we are 
not aware that the females ever provide food for the 
young, or for themselves, a task which is wholly 
performed by the workers, as well as the buildings or 
galleries requisite for the lodgment of the com- 
munity. 

When the females, deprived (as we have seen in a 
preceding page) of their wings, are established in the 
original colony, they lose all desire of makinor their 
escape, and though no longer detained prisoners^ 
and dragged about by the workers, yet each, ac- 
cording to Gould and Huber, is attended by a body- 
guard, a single ant, accompanying her every where, 
and providing for her necessities* Kirby and Spence, 
apparently from mistaking an expression fn Huber, 
tell us that the station of this sentinel *' is re- 
markable, it being mounted upon her abdomen, with 
its posterior legs upon the ground * ; " but we ven- 
ture to say, that such an occurrence is not, at least, 
the common order of things, for among the nu- 
merous instances examined by us, we have never 
observed anything like this; and Huber says ex* 
pressly, that it "rests upon its abdomen, with its hind 
legs stretched oui" This sentinel is frequently re- 
lieved by others, the female never being left by her- 
t^elf for an instant; but no sooner does she begin to 
lay, than her attendants are increased, from ten to 
fifteen constantly following her, and rendering her 
♦ Xntr, ii. 55, 
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similar homage to that evinced by bees for their 
queen. Crowds eagerly press around her, present- 
ing her with food, and conducting her through the 
steep and difficult passages, td the galleries, by car- 
rying her in their mandibles, in which case she coils 
herself up into a round ball, so as to incommode her 
bearer as little as possible. "The eggs,*' says Huber, 
^' taken up by the labourers, at the instant of their 
being laid, are collected around her. When she seeks 
repose, a group of ants environ her. Several females 
live in the same nest ; they show no rivalry ; each 
has her court; they pass each other uninjured, and 
sustain in common the population of the ant-hill ; 
but they possess no power, which, it would seem, 
entirely lodges with the workers*,** 

** You may sometimes," says Gould, ** expect to 
find two queens in the same colony. I have once 
or twice met with three. They most usually reside 
in the same lodgment, and live together in perfect 
harmony and union." We have recently visited a 
numerous colony of the red ant (Myrmica rubra), 
in which we saw no less than eight females without 
wings, all residing in the same large chamber, an4 
no (apparently) distinct group of attendants round 
each, though a crowded body of workers indis- 
criminately surrounded the whole eight. In the 
under-ground chambers, which we did not open, 
there might, perhaps, have been others t. GouM 
further tells us, that " in whatever apartment a 
queen*ant condescends to be present, she commands 
obedience and respect. A universal gladness spreads 
itself through the whole cell, which is expressed by 
particular acts of joy and exultation. They have a 
peculiar way of skipping, leaping, and standing 
upon their hind legs, and prancing with the others. 
These frolicks they make use of both to congratulate 
* Page 133. f J.R. 
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each other, when they meet, and to show their re- 
gard for the queen. Some of them gently walk over 
her ; others dance round her, and all endeavour to 
exert their loyalty and affection. She is generally 
encircled with a cluster of attendants, who, if you 
separate them from her, soon collect themselves into 
a body, and inclose her in the midst. However ro- 
mantic this description may appear, it may easily be 
proved by an obvious experiment. If you place a 
queen-ant with her retinue under a glass, you will, 
in a few moments, be convinced of the honour they 
pay and the esteem they entertain for her*." 

The same ingenious observer remarked, however, 
that as soon as a female ant had laid eggs in any 
cell, the attentions of her followers became obviously 
less, their chief concern then being the care of the 
eggs. She herself also exhibits uneasiness, and, 
becoming unsettled, she wanders away to another 
apartment, where she obtains renewed homage from 
another party, who, in turn, abandon her as soon 
as she furnishes them with a deposit of eggs. 
Huber preserved a family of the yellow ant (Formica 
fiava) all the winter, and in April, taking a glass 
with a little earth, let down a piece of wood about 
midway into the vessel, upon which he placed some 
plants, aphides, and the ants with their iarvs, and 
one female. •* They gathered together," he adds, 
*• a little earth which they found scattered over the 
leaves, and constructing therewith a little lodge be- 
tween the branches, they placed their queen in it. 
In a few days they discovered a narrow passage be- 
tween the glass and the border of the plank, and 
finding moist earth underneath, they lost no time in 
constructing in this place lodges, paths, and vaulted 
chambers. Thither they transported the greater 
part of the larvae ; but they could not so easily in- 
^ * Account of English Ants. 
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troduce the female. She had descended to the border 
of the plank very willingly, and endeavoured to pass 
the opening which lay between it and the side of the , 
glass. She placed her head almost every moment at 
this opening, and made every effort to enter, as if she 
were aware there was a space underneath where she 
could be more conveniently lodged. She at length 
found a place of sufficient width to thrust in the 
whole of her head. The ants in the lower story 
rubbed her with their mandibles and caressed her 
with their antennae, as if to invite her to follow them. 
Some seized her by their mandibles, others mounting 
on the plank drew her by the legs towards the lower 
apartment. She made several vain attempts to in- 
sinuate her body, and the workers collecting around 
seemed desirous of repairing the injury her un- 
fruitful efforts had occasioned. I now seconded the 
wish of my little protegt^es by slightly moving aside 
the plank, when the workers were enabled to lead the 
female to the bottom of her abode without further 
obstacle. We see by these details of the conduct of 
workers in regard to females, that if they deprive them 
of their liberty and sometimes of their wings, it is 
only with the view of insuring the population of the 
ant-hill; and that the condition to which nature 
destines them yields in no respect to that of queen- 
bees. The attachment of the labourers to the females 
would appear to continue afler their death; for, 
when a pregnant female dies, five or six labourers 
rest near her, and during several days brush and lick 
her continually, either in token of lasting affection, 
or that by these means they hope to re-animate her *.*' 
In all this, however, these females, or queens (if 
we must call them so), exercise none of the functions 
of sovereignty in issuing orders or enforcing obe- 
dience ; nay, it would appear that, but for the eggs 
* Huber, p. 140. 
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which they furnish to recruit the population of the 
ant-hill, they would receive no attention nor respect 
whatever. The males again have still less right to the 
title of kings ; and nothing could be more correct than 
the statement of Solomon that they have " no guide, 
overseer, or ruler*," for no individual seems en- 
dowed with any authority over the others. Each 
seems to act independently of its companions, and 
yet all seem to agree in forwarding the same designs. 
In their structures and galleries, whether mined into 
the soil, hewn out of wood, or built of masonry t> 
the first who conceives a plan of easy execution im- 
mediately gives the sketch of it, and others have 
only to continue what this has begun, inferring from 
an inspection of its labours what they ought to 
engage in. It would appear, also, that planning is 
confined to no particular order, every individual 
exercising an equal right in this, as well as in the 
execution, or in foraging for provisions. In the still 
more important measure of fixing upon a spot to 
which the whole community migrate, a chance indi- 
vidual seems to originate the measure, to which all 
the others accede, according to Huber, without a 
single dissentient. From some facts, however, which 
he has elsewhere stated, as well as from several ob- 
servations which we have made, these views seem to 
require some modification. 

We have mentioned above that the red ant, and 
particularly the turf-ant {Myrmica ccsspitum\ arc 
seldom satisfied for any length of time with the spots 
selected for their nests. In consequence of this they 
are constantly pulling about and carrying their com- 
panions to places supposed to be more eligible ; but 
although in many cases these go quietly along, in 
others they are quite refractory, and retaliate upon 

• Proverbs, vi, 6, 
f See Insect Architecture, chapters xiv. and xv. 
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the reformers by seizing their le^ or antenns in no 
very gentle manner; for they sometimes go the 
length of biting them through, and even, if we do 
not greatly mistake, of devouring those they suc- 
ceed in mutilating and mastering. We have seen 
several instances of this in those we accidentally ob« 
served in the fields ; but as we could not, in such 
cases, be certain whether both individuals belonged 
to the same community, and as those even of the 
same species are always at deadly enmity, we placed 
several nests of the red ant (Myrmica rubra) in 
glass frames, in order to watch their proceedings. 
The result was, that when they were confined within 
narrow limits, they all lived amicably enough, and 
did not attempt any change, because there was only 
a single place at all fit for their purpose : but when 
a passage was allowed them to several places at a 
distance, the desire for change put them all in agita<» 
lion, and we soon witnessed scenes of dragging and 
mutilation such as we had previously seen in the fields. 
We had, consequently, no doubt that the plans of 
individuals oflen meet with opposition which lead 
to violent feuds, sometimes ending in the death of 
the proposer or of individuals who refused to agree 
to his plans*. To many all this may appear an 
imaginary sketch suggested by theory, but we have 
not stated one circumstance which we have not ac- 
tually seen in repeated instances. The following re- 
marks by Huber partly corroborate the preceding 
fiicts. 

" I have been enabled,*' he says, ** to observe, 
through the glasses of my artificial ant-hill, the great 
care taken of the larvae. They were generally guarded 
by a body of ants, who were raised upon their feet, 
with their tail between their legs ready to cast their 
venom upon all intruders, whilst, here and there, other 
♦J.R. 

2d2 

Digitized by Google 



304 INSECT MISCELLANIES. 

workers were engaged in clearing the passages by 
removing the materials which were out of place ; a 
great number of their companions taking at the same 
time their repose, and appearing to be finst asleep : 
but a busy scene occurred at the moment of trans- 
porting their little ones to enjoy the warmth of the 
sun. When the sun's rays fell upon the exterior 
portion of the nest, the ants which were then on the 
surface descended with great rapidity to the bottom 
of the ant-hill, struck with their antennae the other 
ants, ran one after the other, and jostled their com- 
panions, who mounted at the moment under the bell- 
glass and redescended with the same speed, putting 
in their turn the whole colony in motion, so that we 
could observe a swarm of workers filling up all the 
passages ; but what proved still more their intention 
by these movements, was the violence with which the 
workers seized, with their mandibles^ those who did 
not appear to understand them, dragging them 
forth to the top of the ant-hill, and immediately 
leaving them, to go and seek those still remaining 
with the young*.** 

Gould's testimony to the same circumstance is still 
more pointed, and he is of opinion that they kill 
and devour individuals which from accident or illness 
are unfit to labour for the benefit of the common 
weal, as the hive-bees massacre their males. " The 
red colonies," he says, *' are the only ones I could 
ever observe to feed upon their own species. You 
may frequently discern a party of from five or six to 
twenty surrounding one of their own kind, or even 
fraternity, and pulling it to pieces. The ant they 
attack is generally feeble and of a languid com- 
plexion, occasioned, perhaps, by some disorder or 
other accident f." An old naturalist mentions a very 
similar circumstance in still stronger terms. •* If," 
* On Aats, p. 73. f Account of English Ants, p. lOi. 
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fiiyslie, <^they see any one idle, they not only 
drive him as spurious, without *food, from the rest, 
hut likewise a circle of all ranks being assembled^ 
cut off his head before the gates, that he may be a 
warning to their children not to give themselves up 
for the future to idleness and effeminacy *J' That 
the writer may have witnessed such an occurrence is 
exceedingly prol)able, though the inference he draws 
is evidently too refined. Kirby, on quoting these 
passages, says, ^^ I once &aw one of these ants 
(Myrmica rubra) dragged out of the nest by ano- 
ther, without its head ; it was still alive and could 
crawl about A lively imagination might have fancied 
that this poor ant was a criminal condemned by a 
court of justice to suffer the extreme sentence of the 
law. It was more probably, however, a champion 
that had been decapitated iti Unequal combat, unless 
we admit Gould's idea, and suppose it to have suf^ 
fered because it was an unprofitable member of the 
community. At another time I found three indivi- 
duals that were fighting with great fury, chained to- 
gether by their mandibles ; one of these had lost two 
legs of one side, yet it appeared to walk well, apd 
was as eager to attack and seize its opponents as if 
it was unhurt, this did not look like languor or 
sickness t«" 

With reference to the notion of the feeble or the 
sick being persecuted or expelled, we may mention that 
it is not uncommon in artificial formicaries to see indi- 
viduals become ill and die, either from confinement, 
from surfeit, or from improper food ; but in two colo- 
nies of the red ants now under our eye, where several 
individuals are obviously in a dying state, the active 
members of the community seem to take no more 
notice of them than if they were a bit of earth, and 

* Mouffet, Theatrum Insect. 241. 
t Intr.ii.Zl. 
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even walk over their bodies, if they chance to be in 
their way, with the greatest indifference. When they 
actually die, however, they in general, though not 
always, remove their bodies to some distance, but in 
such cases we never saw any instance of their 
<levouring their unfortunate compatriots*. 

GOVERNMENT OF WASPS AND BEES. 

The communities of the social wasps and of humble- 
bees (Bombi) are constituted in a very similar man- 
ner to those of ants, though they differ in several 
remarkable particulars. A colony of ants, for ex- 
ample, particularly of the jet-ant (Formicafuliginota)^ 
and others which build in trees, may continue in the 
same spot for a number of years ; we have known a 
hill built in a meadow by the yellow ant (F. ^fiava) 
continue for five successive years, its dimensions be- 
ing annually enlarged, and its population at the same 
time increased. But it is seldom if ever that wasps 
or humble-bees continue in the same spot for two 
successive years, inasmuch as their societies do not 
hybemate as the ants do, being always broken up at 
the close of autumn, and all the population perishing, 
with the exception of a few females which survive 
the winter. Each of these survivors becomes the 
foundress of a summer colony, like those female ants 
who escape the scouting parties despatched from the 
parent communities to capture themt* These fe- 
males are six times the size and weight of one of the 
workers, and may be seen in the early spring eagerly 
prying into every hole and crevice of a hedge-bank 
for the purpose of discovering a suitable place for 
their nest. Afterwards they are rarely seen, keeping 
themselves, like the queen of the hive-bee, entirely at 
home ; but they are not like her idle, for they con- 
« J. R, t See page 244. 
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tinue to labour in the building of cells, with the same 
assiduity as their progeny. The foundress wasp, or 
humble-bee, also, is not the mother of the colony, as 
is the case with a hive-queen.; for instead of produc- 
ing at her first laying the eggs of workers only, she 
deposits those of both males and females : but the 
latter, when hatched, and come to maturity, are 
only a sixth part of the size of their mother, and only 
lay the eggs of males. 

Such are the various orders among the population 
of a community of social wasps or humble-bees ; but 
it does not appear that there prevails among them 
anything like what we understand by subordination. 
Cvery one, indeed, seems to do what seems right in 
its own eyes, without taking counsel of its neighbour. 
The only circumstances which look like appointments 
to particular duties, occur in the instance of the male 
wasps, which are not an idle race, like those among 
ants and hive-bees. They do not, indeed, forage for 
building-materials or provisions, nor take any con- 
cern in the business of nursing; but, if we may 
trust the younger Huber, they act as the scavengers 
of the nest, by sweeping the iloors of the terraces and 
the passages leading to them, carrying off every 
species of rubbish, as well as the bodies of those 
individuals which chance to die. When a burden, 
also, is too heavy for the strength of an individual, 
two unite in the task, as is done by the workers 
among ants, and sometimes recourse is had to the 
expedient of lightening the load by dividing it. It 
may be, that their rendering themselves useful in this 
manner is the reason why they are not massacred 
like the males of hive-bees. 

Mr. T. A. Knight, when quite a boy, discovered 
that wasps seem to appoint sentinels at the entrance 
of their nest to give the necessary alarm in case . of 
danger, and that the intimations of no other indivi- 
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dual are attended to. For if these sentinels be taked 
by surprise and destroyed, and their communication 
with the interior prevented, no provocation will excite 
the wasps arriving from the fields to attack an in- 
truder ; but if one escape from within, it immediately 
proclaims war, and is seemingly commissioned to 
avenge the invasion of the state, and prepared to 
sacril^ce its life in the execution of its orders*. It 
further appears to arise from some pubUc order that 
each individual wasp has its own particular portion 
of work assigned in the task of building, the extent of 
this being from an inch to an inch and a half; a cir- 
cumstance that does not occur among ants, where a bit 
of wall is usually raised by several individuals coming 
to it in succession, and who, merely by chancing to 
pass that way, perceive what is requisite to be done. 
Amongst the humble-bees the most remarkable 
circumstance is, the jealous rivalry of the larger 
female, who has founded a colony for the small fe- 
malesi which she has just before been so careful in 
rearing. The younger Huber, while watching at 
midnight the proceedings of a nest which he kept 
under a bell-glass, observed the bees to be much 
agitated, and discovered the cause to be the con- 
struction of a nurse-cell, in which several of the 
small females were busily engaged. Their mother, 
upon perceiving their object, came and drove them 
o^; but she, in turn, was attacked by others who 
came to their assistance, and, pursuing her with the 
utmost fury and beating* her with their wings, drove 
her to the bottom of the building. The original 
builders then returned and finished the cell, and two 
of them laid eggs in it at the same time. Their mo- 
ther, however, soon returned to the charge, seeming 
to be in a great rage at their proceedings, and again 
chasing away her disobedient and pertinacious chil- 
* Phil. Trans, for 1807, p. 242. 
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dren, she thrust her head into the cell, seized the eggs 
which they had deposited, and devoured them with 
great avidity. A similar scene was repeated some 
time afler ; and subsequently one of Uie small fe- 
males returned and covered in with wax the cells 
which the mother had despoiled of their eggs ; and 
when she was afterwards removed, the small females 
contended for a cell with similar animosity, all of 
them being eager to deposit in it at the same time *• 
These contentions, however, do not appear, in this 
case, as in the instance of the hive -bees, to arise 
from the wish for supreme dominion, as nothing of 
that kind has place in these communities. Even the 
mother-bee of the hive, who has been dignified by all 
writers with the title of queen, has apparently less 
authority than any individual in the community, her 
sole employment being to people the state by laying 
eggs, and though she has been said to lead the bees 
in the case of swarming, the fact appears to be, that 
she is as much a follower as a leader. Swarms, indeed, 
will not settle nor work without a female along with 
them, but this arises from her being indispensable to 
add to their numbers, and not that her superinten- 
dence is wanted, much less indispensable. So far, 
however, as increasing the population is concerned, 
a hive is essentially monarchical, and hence every- 
thing is arranged, in the management of the state, so 
as to have always one female and no more. The 
queen-regnant is on that account inspired with deadly 
enmity towards her own ofispring, should any other 
female be evolved while she remains in the hive; 
and when she has migrated with a swarm, the same 
animosity is shown by a young queen towards her 
juniors, even while they are still in their cells; 
and what is most wonderful, her murderous pur- 
poses seem to be expressly abetted by the royal 
* Linnsaa Trans, vol. vi» 
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grubs not spitinin^ complete cocoons, as is done 
by the othei* bees,— leaving an opening through 
which she can easily sting them to dfeath *. 

"In one of my hives," says the elder Huber, 
** there were five or silt royal cells, each including a 
nymph. When thie eldest was transformed, scarcely 
ten minutes elapsed from the time of her leaving her 
cradle, when she visited the other royal cells ; and 
furiously attacking the nearest, she succeeded by 
dint of labour in opening the top, by tearing the 
silk of the cocoon with her teeth. Probably, how- 
ever, she found her efforts inadequate to efiect her 
purpose, for she abandoned this and attacked another, 
in which she succeeded in making a wider breach. 
In this aperture she thrust her abdomen, and, after 
several abortive efforts, she at last succeeded in giv- 
ing the helpless nymph a mortal sting. Upon her 
quitting the cell,anuihberofbees, who had previously 
l^een spectators of her attack, began to enlarge the 
opening, and drew forth the dead body of the em- 
bryo queen, just disclosed from her envelope. 

** In the meanwhile, the queen was proceeding in 
her work of assassination by attacking another royal 
cell ; but as the nymph in this was not so mature as 
in the former, she did not sting it. It appears pro- 
bable, indeed, that the immature nymphs inspire their 
rivals with less animosity, though they do not, on that 
account, escape destruction ; for whenever a royal 
cell has been, as this was, prematurely opened, the 
workers always extract the contents, whether in the 
state of grub, nymph, or queen, and accordingly, as 
soon as she had left it, a party of workers enlarged 
the breach She had begun, and dragged out the in^ 
eluded nymph. The queen was, in the meanwhile, 
attacking a third cell ; but as she laboured in a Ian* 
guld manner, being exhausted perhaps by her pre* 
* Setf Insect Transformations, p. 331. 
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vious exertions, she did not succeed in tearing open 
the silk. We removed the other royal cells with the 
design of procuring queens for future experiments*." 

Schirach and Reim, observing that when there were 
two queens in a hive, one soon disappeared, were 
led to suppose that one was killed or expelled by the 
workers ; but Huber found that the workers take no 
part in the ajSair, which is left wholly to the rival 
females themselves, while Mr. Dunbar observed that 
a stranger queen was not stung to death, but closely 
confined by a body of workers, till she was either 
sufibcated or perished fVom hunger. We shall give 
Huber's observations in his own words. 

•' Two young queens," he says, *' quitted their 
cells in one of our thinnest hives almost at the same 
moment, and immediately, when they came within 
sight, rushed upon each other with the most unt 
governable fury. They placed themselves in such an 
attitude that the anteunee of each were held by the 
antagonist's mandibles, head being opposed to head, 
trunk to trunk, and abdomen to abdomen. They had, 
indeed, only to bend their tails, and they would have 
fallen reciprocal victims to each other's sting. But it 
having been so ordered by Providence that diese duels 
should not prove fatal to both combatants, upon 
finding themselves in this perilous situation, a panie 
fear seemed to strike th'em, and they disengaged 
themselves with the utmost precipitation, and fled. 
I have repeated this observation very often, so that 
It leaves no room for doubt. A few minutes after 
they had separated, their terror abated, and the at- 
tack was renewed, but the result was the same as 
before. During all this time, the workers seemed 
in great agitation, and the tumult seemed to increase 
when the combatants separated. Twice I observed 
them stop the flight of the queens, seize their limbs, 
* Huber on B^ea, p# 93. 
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and retain them prisoners above a minute. At last, 
the queen which was either the strongest or the most 
skilful warrior, darted on her rival at a moment when 
unperceived, caught one of her wings near its joint, 
and rising exultingly above her, inflicted a mortal 
sting. Quitting hold of the wing she withdrew the 
weapon, while the wounded queen fell down, dragged 
herself languidly along^ and her strength failing, 
she soon expired *." . 

Experiments in proof of this were varied in every 
possible way, both with impregnated and virgin queens, 
and always with similar results. lU^aumur has said, 
that when bees have a queen they are satisfied with, 
they are nevertheless disposed to give a good recep- 
tion to any female seeking refuge among them. This, 
however, does not at all agree with the experiments 
of Huber and Dunbar, and it appears probable that 
Reaumur mistook for caresses the anxiety of the crowd 
which surrounded the stranger, on her introduction, 
in order to keep her in confinement, his hives being 
too thick for him to observe what followed. Huber 
introduced into a very thin hive, containing a fertile 
queen, another in the same condition, afler painting 
her thorax for the sake of distinction. *' A circle of 
bees," he says, " quickly formed round the stranger, 
but not with the intention of caressing and receiving 
her well ; for their number soon increased so much, 
and they surrounded her so closely, that in less than 
a minute, she lost her liberty and became a prisoner. 
It was remarkable that other workers at the same 
time collected around their legitimate queen, and 
restrained all her motions, for we saw her imprisoned 
as closely as the stranger. It may be said that the 
bees anticipated the combat in which these queens 
were about to engage, and were impatient to behold 
the issue of it, for they retained their prisoners only 
* Huber oo Bees^ p. 93. 
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when they appeared to withdraw from each other, 
and opened their ranks to allow them to fight. The 
cluster around the reigning queen having allowed 
her a little freedom, when she advanced all receded 
till she came in sight of the stranger, upon whom she 
precipitately rushed, and seizing her by the wing 
near its origin, plunged her sting in her body*/* 

A queen appearing thus to be indispensable in a 
hive, the question may be asked, what are they to do, 
if they Are by accident deprived of her? The social 
wasps, in such circumstances, are said to become rest- 
less and idle, wandering away from their nest, and never 
returning. But though the loss of a queen spreads 
temporary consternation through a hive of bees, the 
population do not abandon themselves to despair ; 
but make all haste to supply their loss by means of 
an expedient, which is, perhaps, one of the greatest 
singularities in insect history, since they can actually, 
it would appear, form a queen out of the grub of a 
worker, by feeding it in a particular manner, and by 
enlarging its cell. This circumstance is said to have 
been known to the Greeks and Italians from time 
immemorial, and even acted upon in practice, parti- 
cularly in the little Sicilian island of Favignana ; but 
it does not appear to have been at least published 
before the appearance of Schirach's celebrated work. 
It is but right to state, however, that the doctrine 
was far from being universally received. Needham, 
though an advocate for the absurd doctrine of the 
transformation of plants into animals fi attacked the 
opinion with violence | ; and even John Hunter pub- 
lished some sarcastic strictures upon it § ; while a 
more practical, though less profound man, Keys, 

* Huber on Bees, page 99. 

f See Insect Transformations, p. 129. 

t Bonnet, CEuvres^ ix. 128, note. } Piiil. Trans, for 1792. 
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treated it with equal ridicule** The subsequent ex- 
periments, however, of Huber» Dunbar, and others, 
have now established the fact beyond all question. 
** During ten years," says Huber, " that I have 
studied bees, I have repeated Schirach's experiihent so 
often and with such uniform success, that I can no 
longer entertain the least doubt on the subject." But 
it also appears that Schirach made several mistakes, 
supposing, for example, that it is necessary for the 
grubs selected for becoming queens, to be at least 
three days old, and also that the cells which are 
enlarged for them are precisely similar to those 
regularly built for queens; neither of which is the 
fieLct. It may be as well, fbr the satisfaction of oar 
readers, to prove the point by experiments made 
Subsequent to the discovery. 

' In July, when a mirror-hive had become filled with 
comb and bees, and well stored with honey, the 
queen being very fertile, laying a hundred eggs 
a-day, Mr. Dunbar opened the hive and took her 
away. It was eighteen hours before the bees ap* 
peared to miss her, at least they continued theit 
labours ; but no sooner was their loss discovered 
than all became agitation and tumult, and they 
rushed to the entrance as if preparing to swarm. 
They remained, however, in the hive, and immediately 
set about providing for their loss, as, on the succeed- 
ing morning, he observed that they had begun no 
fewer than five royal cells, and by the afternoon four 
more were founded in a part of the comb containing 
eggs, which had been deposited only a day or two 
before. On the fourteenth day after he had removed 
the queen, a young queen made her appearance, and 
proceeded towards the other royal cells, for the pur- 
pose of attacking them. She was, however, pulled 
* Trans, of the Bath Society. 
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violenily away by the workers; but at every repulse 
from the cells of her rivals, she appeared sulky and 
cried peepf 7>eep,-— one of the unhatched queens re« 
sponding, though in a somewhat harsher tone ; a 
ciroumstauce which explains the two different sounds 
heard prior to the issuing of second swarms. On 
the aflfemoon of the second day, another queen was 
hatched, and was immediately surrounded by a 
cluster of bees. Next morning Mr. Dunbar found 
her dying, having no doubt been slain by her rival. 
Contrary to the statements of Huber, therefore, Mr. 
Dunbar found that the artificial queens are surround* 
ed by a guard, and that they are not mute*. 

Bonnet, to whom Schirach communicated his ex- 
periments, remained long unconvinced, as well as 
Wilhelmi, Schirach's brother-in-law ; but the uniform 
success of the experiment made them ultimately re- 
nounce their scepticism. Bonnet, also, was successful 
in repeating it -f ; and Mr* Payne, of Shipham, in 
Norfolk, told Kirby that he accidentally observed the 
bees of one of his hives, which had lost their queen, 
erecting some royal cells on the ruins of the common 
ones. Their usual mode of proceeding, indeed, is 
to throw three contiguous common cells into one, 
two of the three grubs which occupy them being 
sacrificed, and the remaining one liberally fed with 
ropal jeUy, This is a pungent food, prepared by the 
workers exclusively for the purpose of feeding such 
of the grubs as are destined for queens. It is not 
8o mawkish and is more stimulating than the food 
given to the common grubs, having a perceptibly 
spicy acescent taste. **It does not appear to me 
improbable,** says Bonnet, " that a certain kind of 
nutriment, and in more than usual abundance, may 
cause a development, in the grubs of bees, of organs 

* Bevan on Bees, p. 32. 
t ConteApl. de la Nature^ lEuVres, iz. 27. 
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which would never be otherwise developed. I can 
readily conceive, also, that a habitation, considerably 
more spacious and differently placed, is absolutely 
necessary to the complete development of organs 
which the new nutriment may cause to grow in all 
directions*." 

Instances of analogous development, as well as 
the contrary, might be produced to infinity in all the 
departments of nature ; though those are perhaps 
more abundant in the vegetable than in the animal 
world. We have but small room to spare for illus- 
trating this, and shall content ourselves with men- 
tioning . a single experiment by Mr. T. A. Knight 
Wishing to ascertain the effect of stimulating manure, 
he took a plant of the cockscomb (Cdosia cristata), 
and kept it regularly moist with water, in which 
pigeons' dung had been steeped, and at the same 
time had it successively shifted into larger pots, as 
the roots reached the sides. The latter, to some, 
may appear very superfluous labour, as the plant 
might have been placed from the first in a pot 
sufficiently large; but in that case it would have 
wanted the stimulus arising from the roots impinging 
on the sides of the pot. The result was, that the 
plant produced a flower of larger dimensions than 
had ever been witnessed f. This experiment illus- 
trates the effects both of stimulant food and space for 
enlargement. On the contrary, confined space not 
only retards the growth, but prevents the due deve- 
lopment of peculiar functions; inproof of which it is 
stated by John Hunter, that when a cow brings forth 
two calves, and one of them is a female, it is always 
barren J. 

It would be leaving this curious point imperfect, 
were we not to add to the preceding proofs some of 
♦ On Bees, p. 56. * f Horticult. Trans. 
I On the Auimal EcoDomy} p* 65, 
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the experiments of Huber, Undei^taken at the instance 
of Bonnet, to ascertain how far Schirach was to be 
trusted. ** I placed/' says he, " in a hive deprived 
of the queen « some pieces of comb ecftitaining egg^ 
of workers, in cells of the same kind as those already 
hatched. The same day several cells were enlarged 
by the bees and converted into royal cells, the grubs 
being supplied with a thick bed of jelly; We then 
removed five of the grubs from those cells (to remove 
the possibility of their being from royal eggs), and 
substituted for them five common grubs, which had 
been hatched forty-eight hours previously under our 
eyes. The bees did not seem to perceive the change, 
Watching over the substituted worms as over those 
of their own selection ; and continuing to enlarge 
the cells, they closed them tit the usual time. Seven 
days afterwards we took away the eells to preserve 
the queens that would be produced ; and in due time 
two tvere excluded almost at the same moment, of 
the largest size, and in every respect well formed. 
No queens having appeared in the other cells, we 
opened them, and found two with only the dried 
skins of the grubs, and in the other a dead queen- 
nymph. I can conceive nothing more conclusive 
than this experiment, since it demonstrates the power 
possessed by the bees of converting the grubs of 
workers into queens,— for they did so with grubs 
Which We ourselves had selected ; and it also proves 
that it is not indispensable for these grul^s to be 
three days old." 

"A hive in my possession,*' continues Huber, 
*• having been long deprived of the queen> contained 
neither egg nor grub, and I provided for it a queen 
of the greatest fertility. She immediately began 
laying in the cells of workers, but I removed her 
before she had been quite three days in the hive, 
and before any of her eggs were hatched. The 
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following morniDg, being the fourth from her intro- 
duction, we counted fifty minute worms, the oldest 
scarcely hatched twenty-four hours. Already, how- 
ever, several were destined for queens, indicated by 
the bees depositing around them a much more 
abundant provision of food than is ever supplied to 
the grubs of workers. Next day, the grubs being 
then nearly forty hours old, the bees had enlarged 
their cells, and had converted them from the heia- 
gonal to the cylindrical form of greater capacity. 
They continued their attention to them during the 
succeeding days, and on the fiflh from the hatching 
of the grubs they closed them. Seven days afler the 
first of these royal cells had been closed, a queen of 
the largest size issued from it, and immediately rush- 
ing towards the other cells, endeavoured to destroy 
their nymphs and grubs *" 

It appears that the cells of workers, which are 
contiguous to royal cells, frequently, if not always, 
produce workers capable of laying eggs, — the cir- 
cumstance arising, it is supposed, from their re- 
ceiving by accident a portion of the royal jelly. 
Huber, indeed, ascertained this from several experi- 
ments ; and he also found the queen to attack these 
fertile workers with as much fury as she would have 
done a rival queen f* 

From all these details it is evident that the only 
attention, homage, and respect, paid by bees to 
their queen arises from the affection they have for 
her progeny. In order to ascertain the extent of the 
loyalty of the bees to their sovereign, Dr. Warder 
ran the hazard of destroying a whole swarm. With 
this view, having shaken on the grass all the bees 
from a hive where they had only been settled on the 
preceding day, he stirred them about with a stick till 
he found the queen, whom he placed, with a few 
♦ Oa Bees, p. 69. f Ibid Letter ▼. 
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Attendants, in a box. He took this into his parlour^ 
and opened it, when she flew immediately to the 
window with her attendants. He then cut off one 
of her wings, and returned her to the box, where he 
confined her for above an hour. The swarm, in less 
than a quarter of an hour, ascertained their loss» 
when, instead of clustering as before in a conglo- 
merated mass, they spread themselves about, became 
agitated and restless, and uttered a doleful sound. 
About an hour afler^ they all took flight and settled 
on the hedge where they had first alighted on 
migrating from the parent hive ; but instead of 
hanging together, as is usual with swarms accom* 
panied by a queen, they scattered themselves along 
the hedge, in small parties of forty or fifty. In these 
circumstances the Doctor presented them with their 
queen, around whom they immediately congregated, 
uttering a joyful hum, and uniting in a suspended 
cluster. He hived them again at night, and on the 
following morning repeated his experiment, to ascer- 
tain whether they would rise, for the queen, in con- 
sequence of the Ibss of her wing, could not fly to 
accompany them ; but they continued with her for 
several hours, appearing to be willing to die rather 
than desert her. Upon removing her a second time, 
they again spread about as if in search of her ; and 
when she was restored to them repeatedly, at dif- 
ferent parts of their circle, ** these poor loyal and 
loving creatures (in the words of the Doctor) always 
marched and counter-marched every way the queen 
was laid." He continued the same experiments for 
five days and five nights, during which period they 
had not tasted food, and at length the whole perished, 
the queen surviving the others only a short period. 
He infers that the queen was no less attached to the 
bees than they to her, for she uniformly refused to 
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take the honey which he offered her when sepaiated 
irotn die swarm*. 

Dr. Evans relates a case in which also the queen's 
guard, if we may call them so, remained faithfiil to 
the death. In a thinly peopled hive he observed a 
queen lying on some honey-comb apparently dying, 
and surrounded by six bees with their faces turned 
towards her, quivering Uieir wings and holding their 
stings unsheathed and brandished, like a aentind 
with his fixed bayonet. He presented these guar- 
dian bees with honey, but though it was eagerly 
eaten by the other bees, they seemed so completely 
absorbed in their cure of the queen, that they would 
not touch a drop* The queen died ; yet on the fol- 
lowing day he found her body still guarded, and 
though supplied with honey the bees gradually pined, 
and in three or four days they were all dead f. 

It was by taking advantage of this attachment 
that Wildman was wont to perform feats with bees, 
which astonished all that witnessed them, as Dr. 
Evans gives it : 

** Such was the spell, ivhich round a WiWraan's arm 

TwinM in dark wreaths the ^seinated swarm ; 

Bright o*er his breast th« gUtteriog legtom led, 

Or t^ith 9, living garlatid bound his head. 

Hit dexterous hand, with firm yet hurtless hold, 

Gould seize the chief, known by her scales of gold, 

Prune, 'mid the wandering throng, her filmy wing, 

Or o'er her folds the silken fetter fling." 

Tke Beet. 
" Long experience has taught me," says Wildman 
himself, *' that as soon as I turn up a hive, and give 
some taps on the sides and bottom, the queen Im- 
mediately appears. Being accustomed to see her, I 

♦ Wardei's True Amazons, or Monarchy of the Bees, 
t The Bees, a Poem ; notes* 
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readily perceive her at the first glance ; and lon^ 
practice has enabled me to seize her instantly, with 
a tenderness that does not in the least endanger her 
person. Being possessed of her, I can, without ex- 
citing any resentment, slip her into my other hand, 
and returning the hive to its place, hold her, till the 
bees, missing her, are all on the wing and in the 
utmost confusion." It was then, by placing the 
queen in view, he could make them alight wherever 
he pleased, and sometimes using a word of com- 
mand to mystify the spectators, he would cause them 
to settle on his head, and even to hang from his 
chin like a living beard, from which he would order 
them to his hand, or to an adjacent window. But, 
however easy such feats may appear in theory, 
Wildman cautions those who are inexperienced not 
to put themselves in danger by attempting to imitate 
him. A liberated Roman slave, C. F. Cnesinus, 
being accused before the tribunals of witchcraft, 
because his crops were more abundant than those of 
his neighbours, produced as his witnesses some 
superior implemeuts of husbandry, and well-fed oxen, 
and pointing to them, said, *' These, Romans ! are 
my instruments of witchcraft; but 1 cannot show 
you my toil, my perseverance, and my anxious cares." 
" So," says Wildman, " may I say. These, Britons ! 
are my instruments of witchcraft ; but I cannot shpw 
you my hours of attention to this subject, my anxiety 
and care for these useful insects ; nor can I com- 
municate to you my experience acquired during 
a course of years *." 

♦ Treatise on Bees, 1769. 
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wars op insect communities. 

When the population of a rookery resolve to feast 
in security upon the helpless cockchafer grubs of a 
particular field, they have always a sentinel rook 
posted on some adjacent tree, who may give timely 
intimation of any threatening danger ; but whether 
this watch-bird is elected by vote, or whether the 
office is held in rotation by tacit consent of the whole 
colony, we have no means of ascertaining. Their 
sociality, however, approaches much nearer the prin- 
ciples of human policy, than the instinct displayed by 
the chance crowds of blow-flies collecting round a 
carcass, or of frogs in a pond, which manifest not, at 
least to our observation, any bond whatever of social 
union. In some of the circumstances which we have 
now to mention, the uniting together to perform one 
common object is much more distinct and obvious ; 
and, in the case of some of the European ants, leads 
to consequences more calculated perhaps to excite 
wonder, than any other circumstance connected with 
insect history. Before coming to this peculiarity of 
the ants, however, we shall take brief notice of what 
may justly be termed wars, both offensive and defen- 
sive, among other families of social insects. 

BEES AND WASPS. 

The singular wars of bees were observed by the most 
ancient naturalists, and are recorded by Aristotle *, 
Virgil, and Pliny. ** If it happens," says the latter, 
that the meat in one hive be spent, the bees belonging 
* Hist.ADim.ix.25. 
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thereto will assaile their next neighbours, with intent 
to rob and spoile them of their provision. But those 
on the contrary side put themselves in battel aray, 
with full intent to take them ag;ain. And if there 
chance to be a keeper by to see the combat* that 
party which perceives him to favour their side, will 
not once make at him for to sting him ; other causes 
there are which make them often go together by the 
ears, and then shall ye have two severall captaines 
to arrange their battalions one against another f." 
Virgil exhibits such a battle with great splendour of 
diction, and the passage loses none of its magnilo- 
quence in the hands of one of his translators : 

" If to fight they issue forth — (for oft 
Between two kings fierce discord reigns) — 
The pop'Ur rage ^nd courage, while their hearts 
Tremble with eager appetite for war, 
Yott may fbreknow. A clarion, shrill as brass 
Rouses the laggers, and a martial noise 
Afar is heard, like trumpets' broken sounds. 
Then trembling they rush on with quivVing wings> 
And fciih their ikarp probotciB tohet their ittngt 
And trim their elawtf while round their leader's court 
They crowd and muster, and with loud acclaim 
Provoke the foe. Now having gained a sky 
Serene, and open fields of vernal air, 
They issue from their gates and join the shock 
Of battle ; humming through the ethereal void, 
In one huge cluster they conglobe, and fall 
Precipitant: nor thicker falls the hail, 
^or showers of acorns from a shaken oak. 
The leaders also, 'twixt the middle ranks, 
Conspipuous shine, and spread their glistening wings; 
Their tiny breasts inspired with mighty souls, 
Resolute not to yield till these or those 
Vanquished inglorious turn their backs in flight" 

Trapp, Georg. iv. 100. 
t Holland's Plinie, p. 320. 
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' The correction of one error iator wimh Virgil has 
fatten in this -passage; will lead as to describe the sin- 
golavly ingenious structure of the bee^s sting. "'This 
weapon never requires to be whetted) ftnd, if it*dM, 
it could not be reached for that purpose bf ti#e pro- 
boscis or tongue. The fbrmidaiUe insfcrmnent edn- 
sists, like the ovipositor of the saw-flies*, of an exten- 
sile sheath, ei^^ostng tWotieedle-shaped d^rts much 
finer thaiy^a hiiman hair. •' Thelattef canj^ldom be 
distinguished bj^* the takei eye; What is uradiy taken 
for the sting being only tl^e sheath. Swnf^pderdam, 
however, could never ascj^rtain whether the^e can 
wound : or pierce ttit skin with the sheatli^nlyt; 
being very «harp» it may possibly be used ia.^make 
the first puncture before the darts are thniSt out. 
The fineness of the pqidC of the sheath may be strik- 
ingly inferred from the observations of Hook: ",An 

/ exceedingly small needle," Jie tells jus^ "being ex- 
amined by a microscope, the point thereof appeared 
above a quarter of an inch in oreadth ; not round or 

..iflat,. l)ut irr^^Urwd .u^^quptl;.: apd.ljie ;wface, 
thgugh ext?e«fc^y..§piQo,tU.»i34 .bright tp..tihe.uated 
eye^ seemed full q£ «uggedn.e§«, holeAj, f^nd sgrat^lies. 
In shorty it.r^sembled an irpn b^PHt <»f..si.^^'s 

.i forge." ..Thcj sheath. of ^^ b«^'s..^i^g,ipn.^tbfllcrtc^ 
han4>. viewed thrpugb the sam^. instrument^ shelved 

^ ey^ry where a^ poHsh most^ma^jngly beavtift^Uwth- 

^Qut the I^ast fia^, blemish, or. ineqpftlity^. iwid^^ded 

J '^n a point too fine to. be. visible^.; Th^t^wo. d^ 
Are distinctly sepa^fit^ even itothe Jb^e; a^d:tJ)Dugh 

. so very close to ope another, they can b^.made to 
act independently, for Swammerdam has often seen 

« one thrust out faicther than th/e pt)ien l^owand^ their 
extremity these darts are armed, with ten niniite 

, te^ atandii^gr obliquely like those of a saw^ and 

. V * See Insect Architecture, p. 163. 
t Bibli* Nat. i. 200. I Hook's Micrographia. 

Digitized by VjOOQ 



Wars ot iN»itct coMitdNiTiss. JM 

hence it happens, when they are plunged into a bit of 
leather or ihe human skin, the bee can seldom with- 
draw them again. The consequence is, that both 
they and their sheath, with all the parts connected, 
are forcibly wrenched out of the msect's body, a mu- 
tilation which must prove fatal 




Stractnre of the stinff of the common bee. o, Tenninal ling: of the aMo* 
men, eat open* and the sting and its anpendages exhibited. 5, Sting 



and its appendages taken ont from the atxlomen. Ct Profile of the sting 
and appendages. All greatlj magnified, but in different degrees. 

The sting is articulated to the lower end of the 
bee's body by thirteen scales, and moved by muscles, 
which, though so small as to be indistinct to the 
naked eye, are yet strong enough to force the sting 
to the depth of the twelfth of an inch into the thick 
skin of a man's hand. Swammerdam found these 
muscles to be eight in number, into which the horny 
parts of the sting are inserted. When the insect is 
prepared to sting, one of the darts, having its point 
a little in advance of the other, first plunges into the 
skin, and being fixed by its foremost barb, the other 
strikes in also, and they alternately penetrate deeper 
and deeper, till they acquire a firm hold of the fiesh 
with their hooks. 

This is not all : the mere darts of the bee would 
not, of themselves, produce any more pain than the 

2f 
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twined by eitperiment * but in feuch cases, he care- 
fully wiped the stitig to free it from the poison 
^hich it usually carries^ atid Which is the main 
fiause of the pain and dwelling of the part stun^. 
This poison is secreted into a hhg or bladder, situated 
near the base of the sting, and communicating 



FoiKMhbag of tiie bee attached to the baie of tka ttiiiff} rttf pttOf 
magnified. 

with the tube of the sheath. It is moreoTer fur* 
fiished with a yery strong muscle, which twines itself 
around it, and has its tendon in the middle^ When 
this muscle contracts itself, the poisoa is thereby 
forcibly s^uee^d out^ and thrown into the wound, 
W that the sting may be compared to a small 
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9ytipg^9 tbe liule bidder, with itft.ma4Ql«> ftoUn^ 
\he part of the impelling plug *. : , . 

Th«. pojsoii is j^ transparent 0uid, aod when 
tasted is sweetish, follqwed by a hot acrid sensation, 
9iiiiilar to the milk of the spurge CEuphorbium)* 
It is soluble in water^ bat not in spirits of wine, and 
in this it rpsernbles the poison of th^ viper» as weU 
84 when drv and chewed, appearing tenacipus, guini» 
my, and elastic; but die poison of the yiper is 
tastele9s, and has none of the chemical characterise 
tics of acidity. The poison of the bee, however* 
afieots vegetable blues, .and hence the AbbtS Fon«^ 
tana concludes, that it at least contains a portion of 
some acidt* Qr. Beyan $ays, '* if a humble-bee be 
irritated to sting paper tinged with litmus, or any 
other of the vegetable blues^ the dolour is ohanged| 
^y the acid of the venom, to 4 bright red.'- He odds 
that it does npt seem to differ from the bombic or the 
formie acid^; but this we should be much disposed 
to doubt, for the formic is new known to be a mix-r 
tare oJf the acetic and .malic acids§, and can be mado 
artificially^ which J(he bee's poisoja cannot be||. Bs 
this as it may, the poison of the bee is so very activs 
that Fon'taplk supposes a' grain of it would be suffi- 
cient to kill a pigeon. Mr. Talbot informs us that 
during the summer of 1^20, the &ey. R. Leeming 
hayiqg sent a fine horse to grass at a neighbouring 
farmer^s, who kept about twenty stocks of bees, the 
aoimal . got upon the lawn, where the hives were 
placed, and by accident overturned one of them, ths 
]:>ees of which attacked him with great virulencs; 
The horse, rearing and kicking from agony, over» 
tbnew another hive, and haviqg thus doubled the 

• - ' * Swammerdani; i. •,-■■' 

t Fontana on Poisotis, U 265— 9. I On Bess^ p. 284. 

} Nottv. Dipt. Hist. Ni^t. zii. 94« || Renple'$ Snp. to Phar. 

2f2* 
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number of bis assailants, bis sufi^rin&ps brougbt bim 
to the ground, and in less than five minutes from 
the commencement of the attack, the poor amimal 
was literally stung to death *. 

A similar fact is recorded by Mango Park. His 
people, while searching for honey, disturbed a large 
colony of bees, who sallied forth in myriads, and 
attacking men and beasts indiscriminately, put them 
all to the rout One horse and six asses were either 
killed or missing in consequence of their attack ; and 
for half an hour the bees seemed to have completely 
put an end to their journey. On another occasion, 
one ass was lost and a man almost killed by the 
beesf* Lesser relates, that in 1525, during tiie 
confusion occasioned by a time of war, a mob of 
peasants assembling in Hohorstein, attempted to 
pillage the house of the minister of Eleude, who, 
having in vain employed all his eloquence to dis- 
suade them from their design, ordered^is servants 
to fetch his bee-hives, and throw them mto the mid« 
die of the enfuriated multitude. The eflfect answered 
his expectations, for they were immediately put to 
flight t. 

Besides attacking the larger animals, however, 
individuals of adjacent hives often engage in fatal 
duels. Sometimes a bee, while sitting peaceably 
on the outside of a hive or walking about, is rudely 
jostled by another, when the combat immediately 
commences with such bitter violence, that they per- 
mitted Reaumur to examine them quite closely with 
a magnifying glass* They wrestle, tum» pirouette, 
and throttle each other ; and afler rolling about in 
the dust» the victor, watching the time when the 
enemy uncovers his body by elongating it in the 

* Five Years' Residence in the Canadas. 
f Park's last Mission to Africa, pp. 153— 297, 
I Insecto-Theologie^ii. 17U 
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«t^#mpt to 3ti|i0,> thrusts at8 we^poii h^tmem tlHt 
A^i^es, »iid Iho next iQSt^t it« antAgotiuat «tretche«9» 
out* it& qjimriiag lyings, and eiipires.;^ for the »ti)9k# 
of the sting, wheq it 0QQe<peiaietr>»t6j^ . the mu9d(Qs» i% 
moftal. , iti.tMe^g»g;en^ent8tthe oooquerarJs Hot 
al way^ahle to ^xti^iq^tt^his stingy and thei» both perish< 
like diiratioaof.pu<:h^uel$ is4ii|oertaia; sofYietime^ 
it J«u9t6i ai) hour^ and at otber»ig very eooodetermmBd : 
aii»d'OC<»ai4oQaily it. happens that both p^rtiofi, Ured 
vith their fruitless str^ggle^^ give up the contest and 

.•Though it seeipa aatural fov beea to be iadofitvii^ 
Qiis, ^1^ hives ill maoaged or not properly supplied. 
with ^d^ theinhabitaptsi instead- of eontinuing i^ 
wellwsonstitnted ei.vil< society » beoome .ajfovmidahly^ 
Qrtgai|i%ed band oi lobbchis* Sphiraeh 4enon)tnaAea: 
tb«to corsair vbees>t; the English wmters *oaUthe^. 
isobbeM* The rt^biag season, ibeqpcding tp Key^^ 
^lepuni spony or later aathesuntmef has been m^fik 
or k«e^ favoui!ablQ;'bntia gej^rnt It bappena ia 
Marob «r August i He * once ^ad a istP^Je .atts«k«4^ 
iof^ufMidt laiaiij Again. in. 0(^tobe^^ ^WbenrAhive d^«? 
terntines to ceromence robbing. Keys s^ys* **!lbejr 
aandt ep»es to>diseo¥erithe at^etof oeigbbi^urftig 
sto^ksM Afevpofthe ^tea for several, dayedfodgfi 
^out.tba 40K^r9, trying to get in tQ obtain mora 
knowledge of : tbeir« fitrengtb «nd iriches; bnt>«ni 
dciven a^way by the power fui fitoeksi . who . plant 
guards .al their <dieor^> and aa tbe weak • stocks ^do 
not, they are tfa«reibnr the* finst to b&aseanlMd:,^ : TJbn 
iieiKl;;d»ythey: retufn^ in force, and.bf^n a vidkntc 
8Jttge;» and' a despatate eonfltot nnstiea^ both wlthii» 
and without. <ihe bive^ neither side givisig. quartets 
The fltoutest warriors make a desperati^^ittempt^ftOil 
rushforwardjk and seisje the queen j knowing .that* h$ 

t Schiracjj, wiT.la KeinQ 4#s >U»iltes, p . 49 / 
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despatching her, instant victory is the consequence ; 
for the assaulted bees always desist and join the 
victors* the moment they are apprised of their queen's 
death, become as one fraternity, and assist to carry 
their own treasure to their new habitation. But in case 
the queen is protected, they fight on with rage and fury, 
and death and pillage soon destroy the stock */' 

Moufiet*s account is somewhat different ** Theeves," 
he says, *' being naturally octious to the bees, steal 
upon their labours when they are absent^ wasting 
and spoyling their provision of honey. Yea, they do 
«o glut themselves in the meanwhile, that they are 
not able many tioies to get out again, theyjire BofyiA, 
or to stand in their own defence ; whereupon the bees, 
at their return, withoi^ any mo^ adoe, severely 
punish fhem, and, according to their just demerits, 
kill them outright." Again he says, ^^tiiebees have 
'watehmen which observe at night wIko they eome 
home, and they defend and secure them ^rom tiie 
tbecvesy and if they spie a thief cotoe in they set 
upon him and beat him^ tinrow him out of deois, and 
there leave hira for dead, or half dead at least; for 
so h faappensi that the thief having filled himself 
with honey is not able to ily away^ but ttunbles up 
and down at the door of the hive, till thciy that goe 
out finde him, aiid having branded him with igno- 
miny and scorn, deprive him of his lifef.'* Keys 
says, that when a hive does not appc»nt watch4>ees, 
nor i^ow resentment upon the intrusion of robbers^ 
it is a sure sign of their weakness {« 

Sometimes, it is reported, small parties of tiiree 
or four will unite to rob, as we nny say, «b the 
highway^ These waylay straggling iodividuab« or 
s bumble4>ee (Bombw) as it retams to its hive 
loaded with .honey. The robbers then make their 

* Keys's Treatise, p. 174 : cd. 1814. 
i The^e Of Insects^ p. 021, ^ J K«ys, p. 175, 
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ntlack; one seizes bj a leg, another 'by a miikg, c^ 
perhaps there are two on eaeh side eonfining or 
pulling its limbs while they maul and' putnmel its 
chest or bite its head. This maltreatment obliges*lt 
to 'unfbld^ its tongue and disgorge its honey, which 
th0>lt>bbers' eagerly lap till they are satisfied, and 
then let their prisoner go*. 

Waspi^ are also audacious robbers of bee-hires, 
and one wasp is sud to be a match for three bees. 
This is partly owing to their reckless temerity or 
coura^, for they will boldly encounter evident 
datigeev and one wasp will fearlessly oppose a whole 
Jibst of liees to fiich a beHyM of honey t* 
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Aa' the NfMte- anta iTcnrdies) hmfa^iupuftionifk 
tfasir eoatonoidty eaprcssly set lapartfbi! /the da£iaB>^ 
¥^ar/iitfaey ima^ beiexpeotod to exhibit'the.aaost^qaer*^ 
iaetietlniof iaBect''tai3tie8;MaBd8ilch',. iluleedi'>i»'tile 
ifint, ^liMigb the details Jbfitherb palblialttdMby dhqse 
vfao hffif^ lMul«n' opportnoifty of «baepfing^tliemmre 
itMilnsoipfeirtioular'»q[>ecting many ^ointe'etaiwe could 
. )aw I irisliedv ' ' Upcm making a loaeaeh in >Oni^ t of 
their clastles} a general alarm i» excited aoimigBtall 
ranks ^ the > inhabitants ; but the labourers^ pv&- 
^milsly the moat tonspicuousi be^og inoapabk. of 
figfaUagV iixraDedietely> •betake theoiselves-to the inte^ 
rimr/'vriiiie ^Ibe sokiiera take their plaees« Imme- 
diately upon strikiag the wall, a soldier, probably] a 
aeatinel, atarts ont^' walks 'rapidly orer thebncaoh to 
i«comioitre, and after ascertainhig the nature of the 
danger' threatenediv retires to ginre the alarm. -Upo^ 
this two or three more hurry out, aad thelinteHigoaoe 
a^eading^ the bieadh is soon Bled with aoldisrs 
* Kirby a*d fSpencq, ii. 208. f J^tys, p. 180, 
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rufhiBg 9ut to defend their pUiideU whieb tfa^ do 
with indescribable fury. Apparently they can only 
difeQt their moveinents by feeling, though they do 
not spend muoh time in deliberating, but bite 
fiercely at every thing within tlieir reaob, and in 
their haste they frequently lose t^eir footing and 
tumble down hill. In biting they frequently strike^ 
their forceps upon the wall, which makes a crackling 
noise somewhat shriller and quicker than the tioking 
of a watch, and this, which may be heard at tbe disr 
tanee of several feet, the labourers within seem ta 
undei:8|find» as they reply to it with a kind of hi^^ng. 
'' I one day,'' says Smith, '* attempted to kapck ^ 
the top of one of the hills with my cane, but the 
stroke had no other effect than to bring.thousands of 
the insects out of doors to see what was the matter; 
upon which I took to my heals, and ran away as fast 
as I DouLd." Others have had more courage than 
Smith to renew their attack, in wbieH ease the bustle 
and fury increase in a tenfold tdegnee, If, in their 
rage, they come in contact with the bands or leg9 of 
their assailant, they « make their mandibles meet 
through the akin at every stroke, and inflict cgnsir 
derable pain, while the blood from one of their 
wounds will stain the stocking to mpre than an inch 
in width. They never quit their hold, but will suffer 
themselves to be pulled limb from liinb». withii«| 
making any attempt to escape. 

^< If, on the other hand/' says Smeathman, '* you 
cease to batter, in half an hour they retire into th« 
nest, as if they supposed the wondeiful monster th^ 
had battered iheir castle to be beyond their reaeh« 
The labourers, who had fled oa the first alarm, are 
now seen hastening to repair the breaeh, e^ery one 
with a burthen of readyTiempel^ m^r^r in .it^ 
mouth. This they stick on to the breach with ^uch 
wonderful celerity and order, that .although thou* 
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sands, nay, mUlions, seem employed, yet they never 
embarrass one another. While the labourers are 
thus engaged, the soldiers retire, save here and 
there one who saunters about, never touching the 
mortar. One in particular places itself close to the 
part undergoing repair ; it may be seen turning lei- 
surely on all sides, and every now and then, at an 
interval of a minute or two, lifting up its head, and 
with its forceps beating upon the building and making 
a vibrating noise, on which a loud hiss, apparently 
from the whole body of labourers, issues from within- 
side the dome and all the subterranean passages: 
that it comes from the labourers is very evident, for 
all these may be seen hastening at every such signal, 
redoubling their pace, and working as fast again." 

A renewal of the attack instantly changes the 
scene. ** At the first stroke," continues Smeathman, 
** the labourers run into the many pipes and galle- 
ries with which the building is perforated, and this 
they do so quickly that they seem to vanish, for in 
a few seconds all are gone, and the soldiers rush 
out as numerous and as vindictive as before. On 
finding no enemy they return leisurely into the hill ; 
and soon afterwards the labourers appear loaded as 
at first, with soldiers here and there among them, 
who act in the same manner as before, one or other of 
them giving the signal to hasten the business. Thus 
the pleasure of seeing them come out to fight and to 
work alternately may be obtained as oflen as cu- 
riosity excites, or time permits ; and it will certainly 
be found, that the one order never attempts to fight 
nor the other to work, let the emergency be ever so 
great*" 

The furious valour and pertinacity of these soldier- 
insects present a serious obstacle to those who have 
* Phil. Trans, vol, Ixxi. 
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the curiosity to explore the interior stmcture of their. 
edifices, which is also increased by the mutual de* 
pendance of the walls and archways* and tbft 
activity of the labourers in building up with almost 
magical celerity the parts broken down. The soldiers, 
Smeathman tells us, ''fight to the very last, dis- 
puting every inch of ground so well, as often ta 
drive away the negroes, who are without shoes, and to 
make the white people bleed plentifully through their 
stockings. Neither can we let a building stand 
so as to get a view of the interior parts without in* 
terruption ; for, while the soldiers are defending the 
out-WQrks, the labourers keep barricading all the 
lyay against us, stopping up the difierent galleries 
and passages which lead to the various apartmeots«^ 
particularly the royal chamber, all tbe entrances to 
\fhich they fill so artfully as not to let it be distin-^ 
guishable while the wprk remains moist ; and, exter- 
nally, it has no other appearance than that of a 
shapeless lump of clay. It is, however, easily found, 
from, its situation with respect to the other parts of 
the building, and by the crowds of labourers and. 
soldiers which surround it, and which exhibit their 
loyalty and fidetity by dying under its walls. Tbe 
royal chamber is ofkn capacious enough to hold 
many hundreds of the attendants, besides the royal 
pair, and is alwp.ys found as full of these as it can 
hold. These faithful subjects never abandon their 
charge, even in the last distress; for, whenever I 
took out the roy^l chamber, as I oflen did, and pre- 
served it for some time in ft large glass bowl, all the 
attendants continued to run round the king and 
queen with the utmost solicitude^ some of them 
stopping at the head of the latter, as if to give her 
spmethmg*." 

♦ Phil.Trsw. Tol. ]x^u 
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WARS OF ANTS. 

Tmc wan of antd have furnished a theme not pe« 
euliar to modern times, though it belongs to living 
naturalists to have traced many interesting circum- 
stances respecting these^ which could scarcely have 
been dreamed of, and would certainly not have been 
credited but upon the very high authority of the wit- 
nesses. One of the older records of an ant-battle is 
given by ^neas Sylvius, afterwards Pope Pius 11., 
which was contested with obstinacy by a great 
and a small species, on the trunk of a pear-tree^ 
" This action," he states, ** was fought in the pon- 
tificate of Eugenius the Fourth, in the presence of 
Nicholas Pistoriensis, ail eminent lawyer, who re-< 
lated the whole history of the battle with the greatest 
iidelity." Another engagement of the same de- 
scription is recorded by Oiaus Magnus as having 
happened previous to the expulsion of Christiern 
the Second from Sweden ; and the smallest species, 
having been victorious, are said to have buried 
the b^ies of their own soldiers that had been killed, 
while they left those of their adversaries a prey 
to the birds *. Our readers, however, we are per- 
suaded, will listen with more interest to some of 
the minutely circumstantial narratives of the chief 
historian of ants, the younger Huber. '* If," says 
he, " we are desirous of beholding regular armies 
wage war in all its forms, we must visit the forests 
in which the wood-ant {Formica rufa) establishes 
its dominion over every insect within the neigh- 
bourhood of the colony. We shall there see popu- 
lous and rival cities, and regular military roads 
diverging from the ant-hill like so many rays from 
a centre, frequented by an immense number of com- 
batants of the same species, for they are naturally 
,, * UooSM, Tbtilram Ins«ct 248. 
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enemied, ftnd jealous of any eBcroaclmi^it ii|k)il 
the territory which surrounds their capitals. I have 
witnessed in these forests the inhabitants of two 
lar^e ant-hills engaged in spirited conabat; two 
empires could not have brought into the fi^ld a 
more numerous or more determined body of cmn- 
batants. The rival cities were sUuated about a 
hundred paces from each ot^r, and alike ia extrat 
of population : what occasioned their discord I 
cannot pretend to say. 

" Let us figure to ourselves this prodigious crowd 
of insects covering the ground lying between these 
two ant-hills» and occupying a space of two feet in 
breadth. Both annies met at half-* way. from their 
respective halutations, and there the battle com- 
menced. Thousands of ants took their station iqxm 
the highest ground, and fought in pairs, keeping 
firm hold of their antagonists, by their mandibles: a 
considerable number were engaged in the attack and 
leading away prisoners^ The latter made several ia- 
effectual efforts to escape, as if aware that, upon their 
arrival at the camp^ they woukl experience a emel 
death* The scene of wwirfare ^occupied a space of 
about three feet square ; a peaetEating odour exhaled 
from all sides ; nua^rs of dead ants were seen 
covered with venom. The ants, eomposmg* grov^ 
and chains, laid hold of eadi other's, legs and pinoers, 
and dragged their antagonists on the ground. These 
groups formed successively. The fight usually com- 
menced between two ants, who seisoi eai^ other by 
the mandibles, and raised themsdves upon their 
hind-legs, to allow of their bringing their abdomen 
forward, and spurting the venom upon their adver* 
sary. They were often so closely wedged together, 
that they fell upon their sides, and fought a longtime 
in that situation in the dust, till a third came to 
decide the contest. It moire commonly happened 
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when the whole four, keeping firm hold of a foot or 
antenns, made ineffectual attempts to win the battle. 
In this way they sometimes formed groups of six^ 
eight, or ten firmly locked together, the group being 
only broken when -several warriors from the same 
republic advanced at the same time, and compelled 
the enefaaiaed insects to let go their hold, and then 
the single combats were renewed : on the approach 
of night, each party retired gradually to their own 
city, 

** Next morning, before dawn, the combatants r^ 
turned to the field of battle, the groups again formed 
^-the carnage recommenced with greater fary than 
on the preceding evening, and the scene of combat oc- 
cupied a space of six feet in length by two in breadth. 
The event Temalned for a long time doubtful ; but 
about mid«day the contending armies had removed 
to the distance of a doaen feet firom one of the cities, 
wheace I conclude some ground had been gained. 
The ants fought so desperately that they did not 
even perceive ;poj presence ; for though I remained 
close to the combatants, not one of them attempted 
to dimb my legs, seeming to be wholly absorbed in 
the ohitct of finding an enemy to wrestle with. 
During this furious warfare the common operations 
of the two colonies were not suspended, for the paths, 
which led lo a distance in the forest, were as much 
thronged as in time of peace, and all around the 
ant-hill order and tranquillity prevailed. On that 
side alone where the battle raged were seen crowds 
of the colonists running to and fro, some to join the 
army and some to escort the prisoners. This war 
terminated without any disastrous results to the 
two republics. In fact it appeared that its duration 
was shortened by long-continued rains, which covor 
pelled each of the belligerents tQ keep within their 

2 Q 
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walls, ftnd the warrlorB ceased to fh*qii6nt the road 
which led to the camp of the enemy*/* 
• It may surprise some of our readers, that amon^ 
ants ** the hattle is not to the strong,*' for those of 
larger size seem as much if not more afraid to en- 
counter the smaller than those apparently more 
powerful than themseWes. Any of our readers, who 
have the curiosity, may verify this by throwing a 
parcel of small ants, with their eggs, lanriB, or pups, 
into the nest of a larger species, when the giants 
will be seen every where retreating before the pig- 
mies. A small blielck species {Myrmica ?), 

little more than a line in length, of which we have 
thrown two or three dozen into a hill of the miner 
(Formica cunicularid)^ which is nearly three times 
the size, put to flight every one that attempted to 
carry their property into the underground apart- 
ments, though the miners had the advantage of being 
at home. The cause of the superiority of the smaller 
is their dexterity in seizing the others by the antenne 
or the legs, and their obstinacy in retaining their 
hold, even should they be pulled to pieces. These 
small ones, also, like the red and the turf-ants, had 
the advantage of a stingy of which the miners were 
destitute; but we Seldom observed them use it, 
seeming to trust more to their mandibles f* Huber 
says, ** when the large attack the small, they appear 
to do it by surprise^ most likely to prevent the latter 
from fastening on their legs : they seize them in the 
upper part of the body, and strangle them imme- 
diately between their pincers. But when the small 
ants have time to guard against an attack, they in- 
timate to their companions the danger with which 
they are threatened, when the latter arrive in crowds 
to their assistance." It does^ not, however, agree 
with anything which we have observed in these com* 
• On AntS) p» 194. f J.tU 
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b^s, ttot assistance is ev^ rendered to an individual 
by its fellow colonists, for the numerous combats 
which we have witnessed have been exclusively 
duels, and though many of these duels were con-r 
tested within a few inches of each other, no comr 
batants ever interfered with the antagonist of ano*? 
ther*. The larger species appear to stand most in 
need of assistance* for when a small ant fixes upon 
their legs or antennae it never lets go its hold, and 
may oflen, even after it is dead or half of its body 
bitten off, be seen remaining immoveable, sub* 
jecting the individual it has thus fixed upon to no 
little inconvenience. Huberts observations, how-r 
ever, do not relate to the same species as ours. 

One of the battles which he witnessed was bet 
iween a colony of the Herculean ant {Formica Her^ 
cukm€d)j which is nearly half an inch long, and has 
not been found in Britain, and the sanguine ant 
(F». wnguinea), only half the size, and rare in 
Britain,, though Mr. Stephens has taken it neav 
London. ''These Herculean ants," says Huber, 
f< quitted the trunk of the tree in which they had 
established their abode, and marched up to the very 
gates of the nest of the sanguine ants. The latter 
had ihe advantage in point of number; yet they 
aitted on the defensive. The earth, strewed with the 
dead bodies of their companions, bore witness that 
they had suffered the greatest carnage, and it was 
BO doubt on this account that they had taken the 
prudent part of fixing their habitation elsewhere, 
and with great activity transported to a distance of fifty 
feet from the spot, the several objects that interested 
them. Small detachments of the workers were posted 
at little distances from the nest, apparently placed 
there to coVer the march of the recruits, and to pre- 
serve the city itself firom any sudden attack. They 
. . ♦J.& 
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struck against each other when they met, and had al^ 
ways their mandibles separated in the attitude of defi- 
ance. As soon as the Herculean ants approached their 
camp, the sentinels in front assailed them with fury. 
They fought at first in single combat. A sanguine 
ant threw itself upon a Herculean, fastened upon its 
head, turned its abdomen against the chest of its 
adversary, or against the lower part of its mouth, 
and inundated it with venom. It sometimes quitted 
its antagonist with great quickness; more frequently, 
however, the Herculean ant held between its feet its 
audacious enemy. The two champions then rolled 
themselves in the dust, and struggled violently. 
The advantage was at first in favour of the largest 
ant ; but its adversary was soon assisted by those of 
its own party ^ who collected around the Herculean 
ant, and inflicted several deep wounds with their 
teeth. The Herculean ant yielded to numbers ; it 
either perished the victim of its temerity, or was 
conducted a prisoner to the enemy's camp*." 

Not the least wonderful circumstance connected 
with these insect battles is the instinct which enables 
each ant to know its own party, more particularly 
when the combatants on both sides are of the same 
species, and thousands of individuals mingle in the 
strife, who appear, at least to our senses, to be pre- 
cisely alike in shape, size, and colour. Sometimes, 
indeed, according to Huber, they do attack those of 
their own party, but on recognising them imme- 
diately relax their hold ; while it often happens that 
the individuals who have been the sufferers from 
this temporary error, caress their companions for 
the purpose, it would appear, of appeasing their 
anger. 

The warfare, however, is conducted in various 
manners according to the genius of the speciea 
.* Huber «d Ants, p. 137« 
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^tig^a^ed in it ; and whetf a party of the wood-ant 
(F. nrfa) attacks ^ party of the sanguine ant (F. 
sanguinea)^ the manoeuvring reminds us strongly 
pf our own battles. The sanguine ants, in this case, 
go and await the enemy in little troops at some dis- 
tance from the nest* advancing in a body without 
separating, and seize all those of their enemies who 
venture too far from the camp. ^*The two parties/' 
^y&f Huber, '* place themselves in ambuscade, and 
suddenly attack e^ch other in turns ; but when the 
sanguine ants perceive that the wood-ants are ad- 
vancinjg in force against them, they inform those at 
the ant-hill, by messengers, of the need in which 
they stand of their assistance. Immediately a con- 
siderable army is despatched from the sanguine city, 
advances in a body, and surrounds the enemy. I 
have witnessed instances of this kind every day for 
several weeks, the ant-hills being in the same hedge, 
bat at some distance from each other, and the com- 
bats renewed every day." 

Contiguity, however, is not always the cause ot 
such wurfarei, for we have seen innumerable in<^ 
Btanees of colonies ofdifierent species, not only in 
the sdme hedge, but with their boundary walls 
almost touching each other, without any appearance 
of hostility. Nay, we have more than once seen 
colonies of three different species established under 
the same stone. In an instance of this kind there 
were separate colonies of the yelloW ant {F,flava)^ 
the negvo ant {F,fu9ca), an^ the ted ant (Myrmioa 
rubra); though the latter is most pugnacious perhaps, 
.and certainly the most virulent of the whole tribe, 
yet all the three were living in harmony, though the 
stone which served them as a common covering was 
not a foot in dianrveter. Even in this case, however, 
it was by no means safe for an individual to cross its 
own l^oundariea and ventut^e iiitd ita neighbour's tep-- 
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ntory» and when we forced one to encroach in this 
way, it always scampered off with the utmost trepi- 
dation, as if well aware, without consulting Vattel or 
Puffendorf,that it had infringed an international law*. 
It is of importance, as will presently appear, to state 
that these three colonies were all quite distinct, and 
none subjected to another in the relation of masters 
and slaves, as, strange to tell, sometimes occurs in 
ant communities. The details on this curious sub* 
ject are well worthy our attention* 

ANT EXPEDITIONS TO CAPTURE SLAVES. 

The following history of the mode in which com^ 
munities of ants obtain labourers is altogether so 
extraordinary, that, did the evidence rest upon the 
testimony alone of one observer, we might be dis- 
posed to believe that it had originated in some im* 
perfect observ^ition, where the fancy had influenced 
the lodgment of the observer. But when the testi- 
mony ^ the younger Huber is confirmed by such 
men as Professor Jurine and M. Latreille, we have 
no room left for seepticism. From our own expe- 
rience» indeed, we can well believe Huber when 
h» says, *^the m^ore the wonders of nature have 
attractions for me, the less do I feel inclined to alter 
them by* a mixture of the reveries of imagination.'' 
We may premise that the ant named by him the 
]>gionary, or Amazon (F. rufescem)^ is a large 
iron-brown coloured species, not hitherto found in 
Britain. 

" On the seventeenth of June, 1804," says Huber, 
'* whilst walking in the environs of Geneva, between 
four and five in the evening, I observed, close at my 
feet, traveraing the road, a column of legionary ants. 
They moved with considerable rapidity, and occupied 
n.spMQ i>f from eight to ten inchea m length, by tj^ee 
? J.IU 
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or four in breadth. Quitting the road in a few 
minutes, they passed a thick hedge, and entered a 
meadow^ where I followed them, and observed them 
winding along the grass without straggling, their 
column remaining unbroken, in spite of the obstruc- 
tions in their way. They soon approached a nest 
inhabited by a colony of the negro**ant {F.fuscd)^ 
the dome of which rose above the grass, at a dis« 
tance of twenty feet from the hedge. Some of the 
negroes were guarding the entrance ; bul« on the 
discovery of an approaching army, darted forth upon 
the advancing legion* The alarm instantly spread 
into the interior, whence their companions rushed 
forth in multitudes to defend their homes, l^e 
legionaries, the bulk of whose army lay only at 
the distance of two paces, quickened their march, and 
when they arrived at the hill, the whole battalion fell 
furiously upon the negroes, who, after an obstinate, 
though brief conflict, fled to their (Subterranean gal- 
leries. The legionaries now ascerided the dome, 
collected in crowds on the summit, and taking po8« 
session of the principal avenue^, left i^oihe of their 
companions to excavate other openings in the exterior 
walls. They soon effected this, and tlirough the 
breach the remainder of the army made their en-» 
trance; but in about three or four minutes after- 
wards issued forth again, each carrying off a pnpa 
or a grub, with which booty they retraced thdr 
route, in a straggling, irregular march, very different 
from the close orderly array they had before exhi^ 
bited." 

Our author followed them for some time, but lost 
sight of them in a field of ripened com ; and on re- 
turning to examine the state of the assaulted city, 
he found a small number of the defeated negro- 
workers perched on the stalks of plants, holding la 
their mouth the few grubs they had suc<^edtd ia 
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feacuing^ from the f>il1age. Next movning, Hobef 
^returned at the same hour with the hope of ascer- 
jtaining the Bature of these proceedings, when h^ 
discovered a numerous encampment of the legion* 
airieg." *' These formed," he tells us, *' into column, 
set forth in a body, and fell upon one of the negro 
^ills, which they triumphantly entered after a very 
fe^blo opposition, One division immediately re« 
turned witH tl^e grubs which they had captured, 
w))ile another party less fortunate came away empty-' 
banded ; but resolved, it would appear, not to go 
borne without booty, they ms^rched in a body upon 
fUAother iiegro establishment, where they were abun- 
dantly . successful. The whole army now forming 
ti»o divisions, hasteaed to their own encampment, 
Whk'h' I took core to reach a little before them ; but 
what was my surprise to observe all around a great 
number of tbat identical species, the negroes, which 
tbey ' had gone forth to attack. I raised up a por* 
tion of the building, aud upon still perceiving more, 
I oonjectured that it was one of the encampments 
which had already been pillaged by the legionaries, 
but I was set right by the arrival at the entrance of 
the very army I. had been watching, laden with the 
tfophiea of victory. Its return excited no alarm 
among the negro-ants, who, so far from offering op- 
position to the entrance of the triumphant army, I 
eVeo observed to approach the warriors to caress 
them, and present them with food, as is the custom 
among their own species, whilst the legionaries in 
turn consigned to them their prisoners to be carried 
lAto tlw interior of the nest *." 
• They do not always complete the pill age at the first, 
or even the second attack, for this negro colony was 
successively invaded in the same manner three seve* 
cal times. . The third time, however, the invaders 
f Huber <m Ants^ p, S54, 
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had to undertake a siege in regular form, for the 
negroes, as if conscious of their own weakness, lost 
no time in throwing up trenches, barricading the 
several entrances, and reinforcing the guard of the 
interior, in order to provide for future safety. With 
the same view, they had brought together all the 
little pieces of wood and earth within reach, with 
which they had blocked up the passage to their en« 
campment. Upon discovering these defensive pre- 
parations, the legionaries at first hesitated to ap- 
proach, but rambled about or returned to the rear 
till sufficiently reinforced ; but at length, upon a 
signal given, they rushed forward in a body with 
great impetuosity, and began to demolish the bar- 
ricades with their mandibles and their feet. When 
they had thus made a sufficient breach, they entered 
into the interior by hundreds, in spite of the resist- 
ance of the poor negroes, and carried off their re- 
meuning property. "I was witness," says Huber 
** every day during summer to these invasions *." 

The negro-ants are most commonly the victims 
of these hostile excursions, probably in consequence 
of their pacific and docile disposition ; but in more 
than one instance Huber observed successful attacks 
made upon the more warlike and powerful commu- 
nities of the mining ant {Formica cuniciUaria), a 
British species, though not abundant, and nearly re- 
sembling the wood-ant (F. rufa) in colour, though 
about a fourth less in size. It is interesting to re- 
mark, that though the result of a victory is precisely 
similar to the case already detailed, the legionaries 
are obliged to employ a difierent mode of warfare, 
as we shall see from Huber's narrative. 

•• Between four and five in the evening," he says, 
*'a time when the army usually commences its 
march, the legionaries were already assembled on 
* Huber on AnUi p. 2€3r 
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the nest, and ready to set forth. They proceeded 
like a torrent along a deep hollow, and marched in a 
more compact body than ordinary, till they arrived 
at a nest of miners, which they intended to attack. 
As soon as the invading army began to enter the 
subterranean city, the miners rushed out in crowds, 
and whilst some fell upon the invaders with great 
spirit, others passed through the scene of contest, 
solely occupied in bearing off the larvae and pupae to 
a place of safety. The surface of the nest was for 
some time the theatre of war. The legionaries were 
often despoiled of the pupae they had captured by the 
miners, who darted upon them with fury, fighting 
body to body, and disputing the ground with an 
exasperation I had never before witnessed. The 
legionary army, however, gained the victory, and 
recommenced its march in good order, laden with 
booty ; but instead of proceeding in file, it now main* 
tained close rank forming a compact mass, a {urecau* 
tion more necessary, as the courageous miners has* 
tened in pursuit, and continued to harass their 
march to within ten paces of their citadel*/* 
. This conduct of Ruber's miners contrasts strongly 
with the behaviour of a colony of the same species, 
upon which we made some experiments. The 
difference, no doubt, arose from the very different 
circumstances of the case. Desirous of seeing 
what would follow, we threw a considerable number 
of the minute black ant (formica contracta^ Latr.)» 
with their pupae* upon the surface of a hill inhabited 
by miners ; but the latter, so far from attacking the 
intruders, fled from them with the utmost alarm 
whenever they encountered theip* Imagining that 
^s might arise from the virulent character of the 
black ants, we afterwards introduced a similar num- 
l?er of th« more pacific qegroes (P, fUscaXi but 
• Huber pa ARts, p. 292» 
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the miners seemed to be no less feifhiid of tliem» and 
indeed all the species which we tried in the same 
way, among which were the carnivorous red ant 
(Myrmica rubra), and the pacific yellow ant (F* 
flavii), produced the same effect of fear among the 
miners^ though they now and then snatched up 
some of the pupae, and carried them into the gallerieii 
below. The red ants, however, in particular, always 
followed them, and though so much inferior in 
numbers, succeeded in rescuing their property. In 
these experiments our miners, it is probable, had a 
notion that the intruders did not come for the pur^ 
pose of invasion, otherwise their fear might hard 
changed into courage *. 

" During these combats," continues Huber, " the 
pillaged ant-hill presented in miniature the spectacle 
of a besieged city ; hundreds of the inhabitants being 
seen to quit it, carrying off their young to preserv($ 
them from the enemy. The greater number mounted 
the neighbouring plants bearing the young in their 
mandibles, and others hid them under' thick busheSi 
When the danger appeared to be over, they brought 
them back to the city, and barricaded the gateS) near 
-which they posted themselves in great force to guard 
the entrance. Immediately after the legionaries again 
departed, and proceeded towards another colony of 
miners of considerable extent, and threw themselves 
in a body upon one of the galleries indifferently 
guarded ; but their number not permitting them to 
enter all at once, the mining ants that were without 
precipitated themselves upon the invaders ; and whilst 
they were engaged in desperate combat, their fellow- 
citizens losing, perhaps, every hope of defending 
their abode and the little ones confided to their care^ 
carried these off, took flight in every direction, and 
literally covered the ground to a considerable dis* 
* J/B. 
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taaee. Th« contest became every moment wanner 
between the assailants and the assailed. Legionaries 
and miners attacked each other impetuously, and 
often, in the excess of their fury, deceived as to their 
object, fell upon their companions, whom however 
they soon released. This commotion was confined 
to the rear guard of the legionary army; for the 
main body, laden with booty, having departed cm 
their return from the pillaged city, retraced their 
steps to their own citadel, constantly assailed by the 
miners, who continued to harass their march. It was 
only by their address, indeed, the rapidity of their 
movements, and the use of their sting, that the 
legionaries were enabled to disengage themselves. 
The pillage and skirmishes are not of long con- 
tinuance, for in less than a quarter of an hour we 
usually found the legionaries oa the road to their 
garrison *." 

Huber's legionary ant(i<*. rafescem) is not the only 
species which engages in those expeditions ; for the 
sanguine ant (F. sanguinea)^ mentioned by Mr. Ste- 
phens as having been discovered near London* is 
also a capturer of slaves* though the tactics employed 
for this purpose are considerably different The san- 
guine ant is so named from the head, thorax, and feet 
being blood-red, while the abdomen is ash-coloured 
and slightly bronzed. They much resemble the 
wood-ant (F. rufd) ; and their nest, which is usually 
placed on the slope of a hedge or bank &cing the 
south, is, like that of the wood-ant, covered with 
fragments of leaves, stalks of plants, moss, and little 
stones, which form a species of mortar difficult to 
break. They do not, like the legionaries, send out 
numerous armies, nor attempt to carry their point by 
impetuosity ; but make their attacks in small succes- 
sive divisions. As it would diminish the interest to 
* Httber pn M^ p. 295, 
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curtail Huber's narmtiye^ we shall give it in his own 
words. 

*'On the fifteenth of July," he says, "at ten in 
the morning', a small division of the sanguine ants 
was despatched from the garrison, and arrived in 
quick march near a colony of the negro-ant (F. 
fusca), situated above twenty paces distant, around 
which they took their station. The inhabitants, on 
perceiving these strangers, rushed forth in a body to 
attack them, and led back several prisoners. The 
sanguine ants made no further advance, but appeared 
to be waiting for some reinforcement. From time 
to time, accordingly, small companies arrived to 
strengthen the brigade ; and when they considered 
themselves in sufficient strength they advanced a 
little nearer, as if more willing to run the hazard of 
a general engagement ; yet it was remarkable, that 
in proportion as they approached the negro encamp- 
ment, the more solicitous did they seem to des][)atch 
couriers to their own garrison, who, arriving in great 
haste, produced considerable alarm, when another 
division was immediately appointed to join the army. 
But,' though thus reinforced, they evinced little ea- 
gerness for the combat, and only alarmed the negroes 
by their presence. The negroes took up a position 
in front of their encampment of about two feet 
square, where nearly their whole force was assembled 
to wait the enemy. 

*' Frequent skirmishes took place all around the 
lines, the besieged always attacking the besiegers; 
and, judging from their numbers, the negro^ants 
gave token of a vigorous resistance, but distrusting 
their own strength, they look to the safety of the 
young committed to their care, and in this respect 
exhibit one of the most singular traits of insect pru- 
dence. Even long before success is at all dubious, 
they bring up the pup© from the chambers under 

Digitized byX^Ogle 



S5ft ^'T^. INSECT Miscellanies. 

ground, and heap them up on the other side of th^ 
nest from that where the invading army is making 
itis chief assault, in order that they may be more 
conveniently carried off, should they lose the battle! 
Their young females also take shelter on the same 
side. When the danger becomes more imminent 
by the sanguine army, afler receiving repeated, 
reinforcements, rushing upon the phalanx of the ne- 
groes, and pressing them back to the very gates of 
the city, the latter, after a spirited stand, give way, 
and seizing upon the pupae, deposited with that 
view on the outside, convey them to a place of safety. 
The invaders pursue and endeavour to rob them of 
their treasure. 

"The whole body of the negroes are now in flight; 
yet a few, more courageous than their fellows, re- 
turn through the ranks of the enemy, at the hazard 
of their lives, and once more enter their encamp- 
ment to bring off the larvae that would otherwise be 
devoted to pillage. The sanguine ants are now, 
indeed, in the very act of descending into the inte- 
rior, taking possession of the avenues, and ap- 
pearing to establish themselves in the abandoned 
city. Little bands of troops continually pour in 
from the garrison and begin taking away the re* 
mainder of the larvae and pupae, establishing an un- 
interrupted chain from one ant-hill to the other: 
thus the day passes, and night comes on, before they 
have transported all their booty. A considerable 
number of sanguine ants still remain in the negro 
residence, and on the following morning, at break 
of day, recommence the transfer of the rest of its 
contents *." 

It would appear, from some notices collected by 
Kirby and Spence, that some hints at least of these 

Iraordinary proceedings were known to our English 
• Huber, ut iupra, p, 337. 
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jiaturalists before the interesting^ observations of 
Huber. Willughby, for example, in mentioning the 
care which ants take of their pupse, 9ays, '^ they also 
carry the aureliae of others into their nests as if they 
were their own * ;" Gould also remarks of the wood- 
iant (F. n//a), that *^ this species is very rapacious 
after the vermicles (larvie) and nymphs (pupte) of 
other ants : if you place a parcel before or near their 
colonies, they will, with remarkable greediness, seize 
and carry them offf." White, of Selborne, made 
the same observation X> which must, indeed, occur to 
every naturalist who is in the least acquainted with 
ants. It belongs, however, exclusively to Huber to 
have developed the use which is made of the pur-^ 
loined pupae by the legionary and the sanguine 
ants. 

One of the most remarkable circumstances disco- 
vered by Huber respecting these expeditions is, that 
^he invaders never capture the old negroes or miners, 
^ware, it should seem, of the impracticability of 
taming tnem down to the condition of slaves. Their 
only object is to obtain a number of pupee, when the 
embryo-ants are in a state of repose, and consequently 
have formed no attachment to their natal colour. 
The city of the stranger thus becoming the only one 
with which they are acquainted, they consider it their 
home, and employ their natural activity in repairing 
and enlarging it, as well as adding to its provisional 
stores, — putting forth, in a word, the same exertions 
which they would have done had they never been 
captured. '* Developed," says Huber, *' in the 
enemy's encampment, they afterwards become house- 
'Stewards, and auxiliaries to the western tribe with 
whom they are associated. Brought up in a strange 
pation, not only do they live socially with their cap- 

* Rail Histor^ Insect. 69. 
f Account of English Ants, p. 9 1 . t ii- 278, 
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tors, but bestow the greatest care upon their larvae 
and pupae, their males and females, and even evince the 
same regard for themselves, transporting them from one 
part of the colony to another, going in search of pro- 
visions for them, building their habitation — ^forming, 
as occasion requires, new galleries, and fulfilling the 
duties of sentinels, by guarding the exterior of their 
common abode, apparently not once suspecting that 
they live with those very insects which kidnapped 
them in their helpless and unconscious infancy. 
Whilst the negro-ants are engaged in these laborious 
employments, their masters rest tranquilly at the bot- 
tom of their subterranean city till the hour fixed for 
their expeditions arrives; reserving their strength, 
courage, and skill in tactics, for the purpose of bring- 
ing in from some adjacent colony hundreds of pupae 
which they confide to the charge of their slaves *.** 

It is most justly remarked by Kirby and Spence« 
that, although Providence has gifled these creatures 
with an instinct so extraordinary, and seemingly so 
unnatural, it does not prove, as. in the instance of 
human slavery, a source of misery to the slaves them- 
selves ; for their situation is little, if at all, difierent 
from what it would have been had they never been 
carried from their native colony ; and they are ex- 
posed to no unusual hardships or oppression in conse- 
quence of their change of residence. It may be said, 
indeed, that they have to perform serious additional 
labours for their warlike masters ; but this objection 
will disappear when the minute division of labour 
among ants is taken into account, and when we con- 
sider that these slaves are commonly very numerous. 
Above all, it is to be recollected that the species of 
ants captured appear to place their chief pleasure in 
incessant labour, and would be as miserable, if com- 
pelled to be idle, as the poor animals which we see 

nfined in menageries without space for exeicise* 
* Huber, ut tupra, 271. 
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The warrior ants, oq the other hand, seem to have 
as much dislike to any sort of labour but war, as the 
i3arbarous Spartans of old ; and, when npt in active 
service in the field, they seem to be as helpless as an 
Otaheitan prince. They are apparently incapable even 
of feeding themselves, an office which is always per- 
formed by the slaves, on whom therefore they depend, 
not only for house and home, but even for existence ; 
and so faithful are these devoted negroes, that they 
«eem to begrudge no exertion in providing for their 
masters. In their turn, however, they also exercise 
Ikuthority ; for they will not permit them to leave the 
colony alone, nor before the proper season ; and when 
they return from a predatory excursion without the 
expected booty, they meet with a very cold reception, 
and are often refused admission, or dragged out 
ag^in if they presume to entisr. In these cases* the 
slaves are evidently the masters, and in no case are 
the latter ever observed directing their employments 
or keeping them to their work* 

Anxious to learn whether the warrior ants could 
subsist by their own exertions without the assistance 
of slaves, Huber tried the experinient of isolating 
them, to ascertain how they would proceed. '*! 
enclosed," he tells us, ** thirty of the legionary ants 
(F. rufesceiu), with several pupee and larvep of their 
own species, and twenty pupas. belonging to the 
negroes, in a glass box, the bottom of which was 
covered with a thick layer of earth. I plaqed a Httle 
hon^y in, the corner of their prison, and cut off all 
association with their auxiliaries. At first they ap.- 
peared to pay some little attention to the larvoe ; they 
parried them here and there, but presently replaced 
them* . More than pn<B half of the legionaries died of 
hunger in less than two days. They had npt even 
traced out a dwelling, and the few individuals still 
in existence weic^ languid and without strength* 
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I commiserated their condition, and gave them one 
of their negro servants. This individual, alone and 
unassisted, establiished order, formed a chamber in 
the earth, gathered together the larvae, extricated 
several young ants that were ready to quit the condi- 
tion of pupae, and, in a word, preserved the life of 
the remaining legionaries *." 

Our naturalist, not satisfied with what he could 
observe on the exterior of these singular communi- 
ties, opened one of the hills inhabited by legionary 
and negro ants. The latter lost no time in carrying 
away the larvae and pupse, which had thence been 
exposed, to a place of safety, and opening galleries 
which had been obstructed, while the legionaries 
appeared to look on their exertions with the utmost 
indifference, and never deigned to lend the least as- 
sistance. They seemed, indeed, so confounded at the 
altered aspect of the city, that they wandered about 
quite at random, till the negroes helped them out of 
their embarrassment by carrying them to some open 
passage. ** I observed one," continues Huber, 
•* after several ineffectual windings, take the precau- 
tion of laying on the earth the legionary, who remain- 
ed in the same spot until the negro returned to its 
assistance, who, having well ascertained and examined 
one of the entrances, resumed its burthen and bore 
it into the interior. If the entrance to any gallery 
was unluckily obstructed by a mass of earth, and the 
negro-ant wished to introduce, by that way, one of 
the legionaries, it quickly deposited its load, and be- 
gan clearing away the impediment, which vras no 
sooner effected than the Amazon was again taken up 
and carried triumphantly into the nest. These facts 
fully prove the harmony which reigns between tfaQ 
two species t." 

* ' * Huber on Ants, p. 28T. 

f Uuber,tte«Kfr^, p. 273« 
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By means of his artificial glass formicaries, Huber 
was enabled to try a number of experiments upon 
these mixed communities of masters and slaves — ^if 
we may continue to use terms which are not very 
strictly appropriate. He had already ascertained 
that when their habitation is not sufficiently commo- 
dious, the negroes alone, and not the legionaries, 
choose a new locality, decide upon removing, com- 
mence building, and as soon as chambers are pre« 
pared to receive them, carry thither the legionaries 
in their mandibles. In one of his experiments he 
was witness to a similar scene. He |Ait the greater 
portion of the inhabitants of a mixed colony into a 
woollen bag which had a wooden tube, glased at the 
top, fitted into its mouth, and communicating with a 
glass formicary*. On the following morning some 
of the negroes were seen leaving the bag, and 
traversing the tube ; the second day they commenced 
carrying eaeh other, till at length there was barely 
room for the crowd of passengers going and return- 
ing. When he found they bad thus begun to 
establish themselves, he separated the bag and scat- 
tered those which still remained in it about hia 
study, as well as the remainder of the nest which he 
brought in from the field. Immediately the negroes* 
who were already settled, eagerly carried all those 
that were thus scattered about the floor into the 
formicary, both their own companions and the le- 
gionaries, and turned over every clod of earth to ex- 
tricate pupse and larv» accidentally buried, similar to 
the famous dogs which extricate travellers engulphed 
in the snows of the Alps. The legionaries, aa 
usual, took no active part in these labours ; but the 
negro-ants appeared very solicitous to conduct them 
into the interior of the nest, and sometimes, when one 
did not know what to do, it would implore the assist^ 
f Figur^ in Insect Architecture, p. 269» 
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anoe of a negro, which was always most wiUingly 
accorded. In eight days the formicary was com 
pletely peopled, when it was placed out of doors; and 
nes^t day the Legionaries actually made an expedition, 
and returned with a rich booty of negro pupee from 
a neighbouring colony. By raising the shutters with 
caution, he could now see everything that was going 
forward in the interior, and he ascertained in this 
way most of the facts which we have already de^ 
tailed. Amongst other things of singular interest, 
he likewise found that there are never any negro 
males or females in . these communities, but male, 
female, and neuter legionaries; and the female 
legionary, like other species of ants, is always the 
foundress of a colony, performing in the first instance 
all the duties of a labourer, as Latreille observed at 
Brive before the discoveries of Huber. 

Huber concluded his experiments by bringing two 
legionary arinies into immediate combat, by placing 
his formicary full in front of an advancing column 
from another encampment ** After a trifling com- 
bat," he says, '* which took place at the door of the 
formicary, those in the interior went out in force, when 
the enemy's column appeared desirous to avoid 
battle, taking at first another direction, then return- 
ing and re-entering their nest. Several ants from 
the formicary put themselves in pursuit : some went 
even as far as the enemy's garrison, where they were 
retained ; two or three only escaped, and these, as I 
observed, returned in great haste. The entire army 
now lefl the formicary, and proceeded to the mixed 
9.nt-hill, where I looked, for ward to a general battle; 
Ikut when the colunm had arrived to within a few 
paces of the entrance, it fell back, with the exception 
of a small body, composed of about three hundred 
l^lonary ants, who continued their route till they 
reached the ant-hill. The legionaries assembled oa 
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the surface appeared extremely agitated^ as if they 
had foreseen the attack with which they were 
threatened. The combatants fought body to body ; 
but the strangers threw themselves into a gallery 
with so much impetuosity that the other could not 
restrain them. This courageous incursion did not 
succeed; they all perished, not, however, with- 
out making great havoc ; for, when I saw the le- 
gionaries of the natural ant-hill resume their expedi- 
tions, I found their army reduced to one half its 
original number : the formicary had not suffered so 
great a diminution*.** 

* Huber on Ants^ p. 328. 
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Chaptbr XIV. 

ON THB GOLLBGTION AND PRESERVATION OF INSECTS 
FOR THE PURPOSES OF STUDY, 

** I COULD wish,'' says Addison, \n * The Spectator,' 
" our Royal Society would compile a body of natural 
history, the best that could be gathered together from 
books and observations. If the several writers among 
them took each his particular species, and g^ve us a 
distinct account of its original, birth, and education; 
its policies, hostilities, and alliances; with the frame 
and texture of its inward and outward parts, — and 
particularly those which distinguish it from all other 
animals, — with their aptitudes for the state of being 
in which Providence has placed them ; it would be 
one of the best services their studies could do man- 
kind, and not a little redound to the glory of the 
All-wise Creator*." Now, though we can scarcely 
consider Addison as a naturalist, in any of the usual 
meanings of the term, it would be no easy task, even 
for those who have devoted their undivided attention 
to the subject, to improve upon the admirable plan of 
study here laid down. It is, moreover, so especially 
applicable to the investigation of insects, that it may 
be more or less put in practice by any person who 
chooses, in whatever station or circumstances he hap- 
pens to be placed. Nay, we will go farther; for since 
it agrees with experience and many recorded instances 
that individuals have been enabled to investigate and 
elucidate particular facts, who were quite unacquainted 
with systematic natural history, we hold it to be on* 
*Spectetor,No.lll. 
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deniable that any person of moderate penetration,' 
though altogether unacquainted with what is called 
natural history, who will take the trouble to observe 
particular facts and endeavour to trace them to their 
causes, has every chance to be successful in adding 
to his own knowledge, and frequently in making dis- 
coveries of what was previously unknown. We 
adverted in a former volume to the spider, which 
M. F^lissan, while a prisoner in the Bastille, tamed 
by means of music*; and in another place we quoted 
some observations on hunting-spiders, by the cele- 
brated Evelyn, both of which are strong proofs of 
our position, and show that though books are often 
of high value to guide us in our observations^ they 
are by no means indispensable to the study of nature, 
inasmuch as the varied scene of creation itself forms 
an inexhaustible book, which • even he who runneth 
may read.* It shall be our endeavour, therefore, in 
what we shall now add, to point out a few particulars 
by way of assisting young naturalists to read the book 
of nature with the most advantage. It will be of the 
utmost importance, in the study here recommended, 
to bear in mind that an insect can never be found 
in any situation, nor make any movement, without 
some motive, originating in the instinct imparted 
to it by Providence. This principle alone, when it is 
made the basis of inquiry into such motives or in- 
stincts, will be found productive of many interesting 
discoveries, which, without it, might never be made. 
With this, indeed, exclusively in view, during an 
excursion, and with a Uttle attention and perseverance, 
every walk — nay, every step — may lead to delightful 
and interesting knowledge. 

In accordance with these views, we advise the 
young naturalist to watch as far as possible the pro- 
gress of every insect which he may meet with, froDti 
* See Aatoine^ Animaux C^lebres, i. 24. 
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the egg till its death, marking its peculiar food/the 
enemies which prey on it, and the various ^accidents 
or diseases to which it may be liable, — ^the latter ap- 
pearing, to our limited comprehension, to be some of 
the means appointed by Providence to restrain ex- 
cessive multiplication. It is obvious that all this may 
be done (it actually has been done by an illiterate 
labourer at Blackheath) without knowing the name 
of the insect observed, or the rank it holds in any 
particular system. These, however, it may be inte- 
resting for the observer to ascertain afterwards, in 
order that he may compare his own observations 
with those of other naturalists. At the commence- 
ment, therefore, of such investigations, it . may be 
useful, when the name of an insect is unknown, to 
mark it with some number by way of distinction, till 
the name (if it have one) given it by systematists be 
discovered. In our own researches we have found 
these numeral names— 1, 2, 3, or A, B, C, — of cob- 
eider&ble use, when we could not readily trace the 
names we wanted amongst the almost interminable 
synonymes to be met with in systems of clasaifica- 
tion. 

If we should be asked, what is the best place to 
find insects, our answer mnst be everywhere — woods, 
fields, lanes, hedge-rows, gardens : wherever a flower 
blooms or a green leaf g^ows, some of the insects 
which ieed on living vegetables will be sure to be 
foimd, as will those which feed on decaying leaves and 
decaying wood be met with wherever these aboaiid. 
In the waters, again, both running and stagnant, 
from the rill to the river, and from the broad lake to 
the little pool formed in a cow's footstep, aquatk in- 
sects of numerous varieties may be seen. Winged 
insects, of countless species, may be seen in the air 
^uring their excursions in search of food, or for the 
l>oses of pairing or deposituig (heir eggs, and the 
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observation of these forms a most Interesting branch 
of the study. The species which prey on animal 
substances, either living or dead, often possess: such 
habits as may deter some students from attending to 
them, and yet they fulfil most important purposes in 
nature, and have furnished the distinguished natu- 
ralists, Redi, Swammerdam, Leeuwenhoeck, Reau- 
mur, and De Geer, with highly interesting subjects 
of research. The history of many of these animals 
becomes highly interesting, from its relation to our 
domestic comfort. The house-fly, for instance, is 
said to breed amongst horse-dung; but that its 
maggots find food in other substances not hitherto 
ascertained, is rendered probable by the enormous 
numbers which are sometimes seen at a distance 
from places where. they could obtain the alleged 
nutriment, as in Pitcairn's island in the Pacific 
Ocean*, where there never was a horse. With 
reference to husbandry, again, the correct history of 
many insects is perhaps still more important, of 
which we beg leave to give one striking instance 
in the case of what is called the tumip*fly (flaUica 
Nemorunit Ulioer), which is not a fly, but a small 
jumping-beetle. ** In these circumstances,*' says 
Mr. W. Greaves, '' I flatter myself will be found the 
cause of the disease here mentioned: the manure 
which is taken from the farm-yard, and spread upon 
the soil already cleared for turnips, is afterwards 
turned in with the plough ; the seed is then put in, 
and nature does not rest till it is time for hoeing* 
Now, it must be obvious that manure put into the 
ground at this season of the year (June) must be 
foil of eggs of flies, which are seen to swarm upon 
nianure heaps in the autumnal season, and there de* 
posit their eggs for future generations in the succeed- 
lag years. These eggs are hatched by the heat of 
* Be^bey'ft Voyage ia the Blossom. 
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the Btin, when the tnfttiure Is laid tipoft thd gMtiitd« 
bf by the warmth of the d&rth when k is ploughed it^ 
and make their first appearance in the ehape of a 
eaterpiilar) which may be obsenred Jumping and 
erawling on the land. The leaveir of tegetablea an 
their choicest ibod, and in turnip land, though they 
find nothing elee^ they find plenty of leaf^ bod on tiiis 
tiiey feed to the Abeolute ruin of the root*." But had 
this writer taken the trouble to confine these dung 
fiittggois under a gause ooter UU they wen$ hftt^td^ 
be would hav<d found, instead of the halticie» some 
eommon twu-winged fiies, whidi a tibiple expctintent 
would haTe convinced him do not eat green leaves of 
ftny kind, being incapable thereof fbr want of eating* 
organs | and our young naturalists who may wii^ to 
iry this will be enabled to proi^ to any ^nner, who 
Is in fear of di^sing injurious insects by mamitst 
that no Ame^is bred in liung ever toueh a green ieaf« 
Thii^ rei^rk brdigs us directly back to ourmibjeet 
^ instruetfng the student how to keep such inaecti 
lis he may find^ in order to study thmr economy^ la 
the eate of those just mentioned, wl^oh livtt in dang« 
in decayed vegetables, idr in earth) when th^y oannot 
«Mmb upon glass^ we have fbund that open ale«glasae« 
er common tun^blers filled with tii6 materials among 
which they are fdundi and kept in a due stade of 
tnoistness, constitute th^ best apparatus \ fbr «ven 
wli^n the animals dig down, their movements oaii 
ittually be observed throtigh the sides Of Uie gktss« 
In the case of th^ meal-worm, which lives upon fiottrt 
tile same expedient answers well^ and the whole bis^ 
tory of the insect may he read fifom day to day by 
aittiple inspection; We are well aware that ft b soi 
common in theSe Collecting days of onrs^ to take tfie 
^uble of bneeding any insects besides tnoths andl 
Nntterfli^ I but our design being not to precvie tf^ 
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fiiBttiuii buft to KH^eitw hci»^ iv« ndvisQ the breaking 
of every iiMfiet vibm^ khUxfy U i9 requjf^d to iQve9if 
^'gate. 

In Older to aueeaed in this object, it will be iodist 
penaable to place the injects aa much 09 pos^ibte in 
their natural eiycumstanees. Tho^e who breed moths 
and buttcarfliea to procure speoioifina, feed them in 
boxes, into which a branch of the pl^nt epx^h feeds oa 
is placed in a straight-necked phial of water, t» keep 
it fresh. We have found it preferable to give them 
fresh leaves tieiee or thrice a day^ for the plants kepi 
in water are apt to seour and kill the insects. When 
we have been unprovided with boxes, we have useil 
ale-glasses or glass tumblers with success, either turn*' 
ing them bottom upwards, and admitting air round 
the edges by insei^ing slips of eard, or covering them 
with gauze at top. Such glasses seem to hftve been 
the ehief apparatus used by Rtiaumur, Bonnet, and 
De Geer, ia those researches which are quite unr 
rivalled in our own days. Small pasteboard boxes* 
like those made for ladies' caps, answei! very well 
when coveved with gauze. 

The breeding-cage employed by Mr. Stephens he 
has thus described :-sr?'< The length of the box is 
twenty inches ; height twelve ; and breadth six ; and 
it is divided into five compartm^ts. Its lower half 
is ^ni^trueted gntu^ly pf wppd, an4 the upper of 
COSTS? gftU9S9« stretched upon wooden pr wire frames ; 
each Qon)p?^rtment has a separate door, and is, n)ore- 
over, farpisbed with t^ phial in the centre, for the 
purpose of cputainipg waiter, in which the fopd is 
kept fr^sh; and is half-fiUed with a mixture of fine 
earth and the dust fVom the inside of rotten trees, the 
latter article being added for the purpose of rendering 
the former less binding upon the puptB^^ as well as 

^ The French nfttundtsts use Une 4x7 sand. Sde ' If anuel dtt 
Natur»li3te Preparat^ufi' 
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highly impoftant for the use of such larva as eon* 
struct thek cocpons of rotten wood* The chief ad* 
vantages of a breeding-cage of the above descriptiQn 
are the occupation of less room than five separate 
cages, and a diminution of expense, both important 
considerations 'when any person is engaged exten* 
sively in rearing insects. Whatever be the construc- 
tion of the box, it is highly necessary that the lanrse 
be constantly supplied with fresh food, and that the 
earth at the bottom should be kept damp. . To ac« 
complish the latter object, I keep a thick layer of 
moss upon the surface, which I take out occasionally, 
perhaps once a week in hot weather^ and once a 
fortnight or three weeks in winter, and saturate 
completely with water, and return it to its place: 
this keeps up a sufficient supply of moisture, without 
allowing the earth to become too wet, which is 
equally injurious to the pupee with too much aridity. 
By numbering the cells, and keeping a register 
corresponding with the numbers, the history of any 
particular larvae or .brood may be traced*." 

We prefer glass sides to the cells, with gauze 
doors, opening above, rather than at the sides, ac- 
cording to the following figure f. 



Breedingwcage, with gauze doors and glass sides. 

Some of the beautiful experiments of Bonnet and 
lUaumur suggested to us the idea of supplying in- 

* Ingpea's < Instructions/ p. 13. f J,fL 
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sects with growing food, instead either of gathered 
Iteves or branches kept fresh in water ; atid we have 
in several instances, particularly in towp, where we 
could not always procure fresh foojd for our broods 
when wanted, kept plants growing in garden-pots^ 
and eith^ir confined the insects by means of gauzcy 
or surrounded the pots with water, to prevent their 
6sca|)e. We have since carried this somewhat far- 
ther, hating procured young plants of forest and 
Orchatd-trees and shrubs, and .planted them m 
garden-pots, which are plunged, as the gardeners 
term it, to defend them flx)m drought, and are ready 
for arty experiment we choose to make. These, be* 
sides> have the advantage of attracting into the 
garden whete the pots are plunged the insects pe- 
buliar to the several trees ; and when we say that the 
space occupied is only about thirty or forty feet in 
length, by two in breadth, while none of the trees 
^re suffered to get above ttvo or three feet high, we 
appi>ehend that few persons, who h^ve any garden at 
all, will find such a plantation unsuluble tq their 
fconvenience, if they are disposed to such pundits. 
Herbaceous plants can, for the most part, be pro- 
cured and planted at any season they may be rp- 
quired, and hence it is not so necessary to keep anj- 
collection of them growing; whereas the trans- 
planting of trees la summer is most likely to kill 
them*. 

This plan has, besides, the peculiar advantage of 
putdng it in our power, by means of sufficiently 
ample gauze coverings, to make moths, butterflies, 
and other injects deposit their eggs under pur eye 
on the plants or trees oh which the^ would do so 
when at liberty, — an interesting part of insect history, 
which, on account of the difficulties of research, is ^^ 
yet very imperfectly known. 

♦J,R. * 
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It would be in vam for us- to attempt to eattmemte 
the various plants, trees, and other things on or in 
which the larvaB or perfect insects should be sought 
for, as such an enumeration would necessarily be 
nearly as extensive as the number of known species. 
A useful little French work, by M. Brez, entitled 
JFZore des Insectophiles, was published about forty 
years ago, containing a systematic list of plants, 
with the peculiar insects found on each, and. though 
recent discoveries render it very imperfect, it may 
still be consulted with advantage. But, with all 
the information we can procure, the remarks of 
Addison, in the paper we have quoted, still hold true, 
that ^^ Seas and deserts hide, millions. of animals 
from our observation ; innumerable artifices and 
stratagems are acted in the howling wilderness, and 
in the great deep, that can never come to our know- 
ledge. Besides, that there are infinitely more spe- 
cies of creatures which are not to be seen withoat, 
nor indeed with the help of the finest glasses, than 
of such as are bulky enough for the naked eye to 
take hold of. However, from the consideration of 
such animals as lie within the compass of our know- 
ledge, we might easily form a conclusion of the rest, 
that the same variety of wisdom and goodness runs 
through the whole creation, and puts every creaiiure 
in a. condition to provide for its safety i^nd sob- 
sislence, in its proper season *." 

Looking minutely at all the leaves^ flowers, and 
stems of plants and trees, and prying into every 
corner where insects may lurk, is one means of dis- 
covering their haunts^ — the only one, indeed, with 
respect to many species ; but collectors are not sa- 
tisfied with a process so necessarily slow, and take 
various means for expediting the capture of numbers, 
rather than observing the natural movements aa4 
* ' Spectator/ No. 111. 
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dispositionB of a few. We may advantageously adopt 
these methods when we wish to furnish our cages 
'With live insects, in order to study their economy. 

One of the most useful and handy instruments for 
this purpose is an umbrella. In walking through a 
meadow, for instance, where the grass is not too 
short, we may stretch the umbrella, hold the hollow 
side uppermost, and push it through the grass, when 
the insects which may be above its level will fall into 
the trap. In this way we have procured the cater- 
pillars of saw-flies, moths, and butterflies, which 
feed on grass and on the other herbage in meadows, 
where we might probably have searched for them in 
-vain by the eye. The sides of drains and ditch- 
banks may be trailed in the same manner. The 
butterfly-nets, to be afterwards described, may be 
used in the same way, and are, we think, superior 
to the apparatus invented by Mr. Paul, of Starston 
in Norfolk, for taking the turnip-fly. 

ThB umbrella is equally useful for holding under 
the branches of shrubs and trees, which ought to be 
beaten smartly over it with a strong walking-stick, 
the shock of the strokes causing the insects to drop 
down. This, however, wrill only answer for the 
smaller and lower branches : when it is required to 
beat the higher boughs, a long pole must be used, 
with a sheet or a piece of canviass spread under the 
tree. The tops of the taller plants may be shaken 
by the hand over the umbrella. 

When insects are thus found, it will be necessary 
to secure them, in order to take them to the cages 
uninjured, to be provided with a number of pill- 
boxes, with pin-holes drilled in them to admit air, 
and to introduce, particularly along with caterpillars, 
a bit of the fresh leaf or other substance upon which 
they have been feeding. We prefer separate, small 
lx)xes for such purposes, to the larger larvse-box in 
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nse amon^ collectors ; since we can by their means 
more readily remember the different plants on which 
several species were founds besides avoiding the 
risk of one species devouring another, — an incident 
not uncoinmon amon^ the caterpillars of moths, as 
we have recorded in a former page. The collec- 
tor's larvae-box is an oblong chip box, such as 
is used ft|r wafers, with a gauze lid for air, and a 
hole at on0 end^ furnished with a stopper} for in^ 
troducing the larvae. 



' m Liihfto-b«X] and (, Voektt eoUtedng box. 

For water-insects a net, similar to a fisher's land- 
ing net, is employed, fixing it to a long pole, and 
raking with it through every piece of water within 
reach. The net which we have had constructed con- 
sists of an interior lining of gauze, as strong as it can 
be procured, with a strong fish-net on the outside tq 
strengthen this. When canvass is used, the water 
does not escape through it with sufficient facility. 
Many interesting water- insects, however, may be 
t>rocured by mere inspection of water-plants, particu- 
larly the under-sides of their leaves, at the edges of 
Vitches, ponds, canals, riverS, and lakes, and when 

e water is clear, by examining the bottom of the 
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Water-net 

channel. In consequence of aquatic insects, for the 
most part, preying upon one another, they are usually 
very nimble in their moviements, so that it requires 
considerable dexterity and quickness to entrap them. 
For the same reason a number of phials, containing 
"water, will be -as requisite to carry them as pill-boxes 
to carry the land -insects. But when they are kept in 
wine or ale-glasses, and supplied with food, they fur- 
nish excellent materials for interesting observation. 
It is easy, indeed, in this way to have several suc- 
cessive generations, and when gnats' eggs are pro- 
cured the whole history of these curious insects may 
'be traced with little difficulty. When the pupse are 
observed to be about to be transformed into winged 
insects, a gauze covering may be employed to pre- 
vent their escape. 

Analogous to the water-net in size and construc- 
tion is the butterfly -net, which is chiefly used on 
the continent, though seldom, we believe, in this 
country. It consists of a hoop, about a foot in 
diameter, of brass or iron wire, jointed or not, iso as 
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to fold up into a narrow compass, with a ba^-nei of 
gauze or thin muslin, two feet deep, attached to it 
This is ^rewed into a pole about six feet long, for 
ordinary purposes ; but for the purple emperor but- 
terfly (Jpatura Jris), and other high«fiying insects, 
thirty fe^ is not tPQ Ipng, 




Butterfly net. 

The instrument chiefly used foir the same purpose 
in this country 1^ much more unwieldy, though more 
easily manag^ by the inexperienced. It is a clap* 
net*, fimilar to a birdrcatcher*s b^^t-fowling-net, but 
pf ^lighter materials. Thci rods of the opa wbicli 
we use are about five feet long, when the tbr^ 
pje0eB ^e joined by means of brass ferula. They 
ought to be made, tapering like fL fishing rod, of hasel 
or any tough wood* with two bent pieces of cana a( 
the end, tightly fitted in so as npt to slip when thf 
apparatus is used. The net may be m^de of fin^ 
white muslin, for small insects ; but green gauze is 
best for moths and butterflies, the edges being bound 
with broad tape all round, ^o as to form a placo for 
the rods to slip in. When the net is mpunted, a rod 
is held in each hand, and th^ whole spread out so as 

* This iipd all the other instruintntt here described sre to bt 
T>rocured of Mr. Uplm^Sj 2| Sidne^'s^ley, i;^lpQst«^s(|uwe,^ 
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to inter^ejpt insects Oil the wing, which are secured 
by clapping Uie rods together. A little practice will 
rentlier this easy* except when th^re is much wind, 
and iH that case few inseets fly. It is no less useful 
for throwing over insects when they alight on low 
flowers, and in this way we have Daught some very 
linii^ butterflies and tnothd. 



Olap-aet 

An instnimeftt ntlU mbt^ used by ooUeetors tb«fi 
Miy of the preceding is the net-forceps, which may 
he readily constructed out of an old jmir of curlings 
1it)ns, smih tts have rings for the fittger and thumb, 
Wttding these with silk or cotton to prevent theft 
hurting the hand. To the blades of these, hoops 
should be fitted, covered with fine g%iu:96, arid made 
to close accurately when movtsd like a pait of scissors. 
It requires dome experience and dexterity to eatcli 
ittimble insects with these ; but it is indispeneable for 
«i collector to acquire this skill. Without opening 
them at aU, the forceps may be used fbr securing an 
Insect when idighted on a wall, or other flat surfa<se, 
by merely covering it ; fbr which purpose some eol^ 
lectors also us^ a ring-net We are of opinion, 
liowever, that it is more eonvetiient to bAVe few itt* 
etruments, for multiplicity only eervM to embanrasst 
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Ring-net. Ne{-forcepi. 

We have taken a great number of insects by means 
of a pill-box, putting the lid on one side and the bot- 
tom on the other side of a leaf, and suddenly shutting 
in both the insect and the part of the leaf it was 
sitting on. When a small moth, again, or other 
insect, is resting on a wall, a pane of glass, or the 
smooth trunk of a tree^ we take ofif the lid of a pill- 
fcot; cover the insect with the bottom part, whicb we 
move backwards and forwards tiU the insect takes 
refuge from the annoyance at the very bottom, whea 
we cover it as quickly as possible with the lid. This 
is by far the best way of taking small moths, for their 
delicate plumage is not injured, as it must inevitably be 
when they are touched even in the most gentle way. 

We purchased last year, in Paris, a pair of insect 
forceps, which do not seem to be known to our ^uil- 
lectors, but which we have found exceedingly useful 
for taking beetles and o^er inseets out of^^holes where 
they cannot be otherwise easily reached. The instru- 
ment is made of steel, and resembles a pair of large 
scissors. In some, the handle^rings are like those of 
^issors,on a line with the blades; in qthers^ they are 
a.t right angles to these. The pliers used by our col- 
lectors are much inferior in utility, being tpo smal^ 
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short, and slender* Use French instrument is farther 
useful for seizing' venomous or dangerous insects. 
In ottor eases the fingers alone are often sufficient, 
and for minute beetles a wetted finger. 




a, French beeUe-tpKeps; and h^ Pliers. 

In order to get at beetles and larvae which fee4 
under the bark, or in the wood of trees, and also 
under ground, the instrument which we have found 
most convenient is a very strong clasp-knife: one 
"which has a saw-blade,, a hook, afile,^.and other in- 
struments in the same handle, is preferable ; but 
most of the London collectors use what is called a 
digger, and first, if we mistake not, described by 
Mr* Samouelle, in his Compendium. It is made pf 
steel, of from twelve to eighteen inches long, forked 
at the extremity, and fixed into a wooden handle. 



Digger. 

In addition to this, We recommend a long slip of 
very thin and narrow whalebone, which may be in- 
troduced into the holes of such insects as burrow in 

2 
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th^ earth or sand^ io'dir96t «# in cli^fiilf doira to 
their nests, the hole bein^ certain to be filled up, and 
probably lost, without such a contrivance^ When a 
piece of whalebone is not «^t hand, a long straw will 
form a good substitute. 

When insects are caught merely for the cabinet, 
and not with reference to their habits and economy, 
collectors provide themselves with a quill-barrel, 
sealed at one end with wax, and having a cork stop- 
per at jthe other, for very minute specimens ; with 
a wide-mouthed phial, containing weak spirits of 
wine, into which dark-coloured beetles, wasps, and 
bees, are put, the spirits instantly killing tiiem, and 
preserving them ibr future purposes ; and with a 
pocket collecting box or boxes for winged insects. 
An oblong chip wafer-box, lined at top and bottom 
with cork, and covered with white paper, will form a 
very good collecting box^ t&kirig care'^that it is neither 
too shallow nor too deep ; but some have a square 



Chip collectingwbox, opened. 

box, made of mahogany, deal, or cedar, with hinges 
on one side and a spring on the other, so that it can 
foe opened by the left hand while an insect is held in 
the right, and figured above (6, p. 368). Sparmmnn, 
when travelling at the Cape^ used to stick bis insect 
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speehneiis on the bntside of hii hkt, to the consterna-^ 
tion of the simple Hottentots, who took him for a 
conjmxMT. A more judicious plan is for a collector to 
have the crown of his hat lined inside with cork« 
which will save Mm the trouble of carrying a col* 
lecting box. When a collector has not his boxesr 
with him, a bit of paper, twisted at each end, will 
often answer every purpose. 

When an insect is caught, before it be placed m 
the collecting box or the hat-crown, it is necessary ta 
kill it, and this circumstance has given rise to much 
prejudice, on the charge of cruelty, — ^the objectors 
forgetting thai mostof the insects so killed could not 
naturally survive many daysl^, and that their feelings 
of pain are, in all probability, ihuch less acute than 
those of animals furnislied with a brain» and cerebral 
and vertebnri nerves, of whiph they are destitute t« 
Accordingly, a fly without its head will walk about 
almost as if nothing had happened to it^ and a wasp 
will eat greedily with the bead only yrhen it has 
been separated from the body. Yfe should jiot like, 
however, to be considered advocateB> of any species 
of cruelty, however slight, and in killing insects for 
a collection the ^peedlest- methods are to be pre* 
ferred. In th^ case of butterflies and some moths, 
as well as other winged insects, a slight pressure upon 
the breast will instantly kill them, and exposing them 
to heat is a still more rapid means, plunging those 
contained in a phial into boiling water, and holding 
those in pill-boxeS Ulear the fire. Suffocating them 
with sulphur, as some recommend, spoils the colours ; 
and we remarked in the museums of Brussels, Lou- 
vsun, and Frankfort-on-the- Maine, that all the in- 
sects had had their colours injured in this way, the 
black spots on white butterflies being turned to 
brown, and the white tinged with, yellowish green« 

* See Insect TransforouitionS) p. 347, £pc, t Ibid. ch. xvii. 
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In the case of insects tenacious of life, such as some 
Hioths, particularly females which have not depo' 
sited their e^gs, piercing, their breast with a pin dipt 
in nitric acid will instantly kill them. Afler killing 
dragon -flies the intestines must be carefully removed, 
otherwise the colours will all become blaqk. 
, To fit insects for. a cabiqet, they require to be set^ 
as it is termed ; that is, all their parts must be placed 
in the manner best fitted to display them. For this 
purpose each is pierced, when dead, with an insect- 



Settiog-needles and brush; with the method of setting; insects, a, Sfr«l' 
. low-taUed b^ttc^flJr iPa^io tMc/iaon) ; b, Waup; c, Beetle. 
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plif, a fine slender sort, manufactared oh purpose ^« 
Beetles ought to have the pins passed through the 
shoulder of the right wing-case, and butterflies and 
other insects through the corslet, on a right line with 
the head, and a little back from it. While the insect 
Is fresh and flexible, the legs and wings are to be 
stretched out with a setting needle, or a large pin 
bent at the point and flxed into a wooden handle, 
then stuck upon a board covered with cork and 
paper, and kept jp tbei? prpppr position by means of 
pins and braces till t)iey becQipe dry and stiff. The 
braces are made with slips of fine card, or thick hot- 
pressed papef, stuck thrpugb at one end with a 
strong pin. When insects have become stiff before 
being set, thpy may be rendered flexible again by 
covering them over fpr ^ever^l hours with a damp 
cloth, which, however, must not be p^rrijitted to touch 
them. A camel-baif pencil is used for brushing off 
dust. The mode of setting will be best understood 
from the figures. 

When insects are very small, as piercing them 
with §r p|n would destroy then|, it is usual to gi|m 
theni on a $lip of card or cut wafer, and to arrangp 
this in the cabinet. Minute beetles ap4 ^iea may 
thuj8 be preserved, as is shown in the figures. 




Metbod of mounting spall insects. 

The setting-board ought to be kept where there is a 
* To be had of Hides, Qreat Dover-street, Southwark ; and 
q! Puriiford and Ca, Clracechurch-streQ^ LosdoD* 
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free ventilation of air till the set insects are thoiroaghly 
dry ; but it is necessary that it be also out of the 
reach of spiders; fof we have in several instances 
had our specimens, while drying, mutilated and de- 
stroyed by these prowlers. The most convenient 
apparatus is an upright box^ with grooves, into which 
the setting-boards may slide, with the door and the 
side of the box opposite to it covered with gauze. 



* Setting-board j^me. 

No other preservative is wanted, after the insects 
are set and dried, except to keep them from damp, 
to put a little camphor in the cabinet-drawers ' to 
prevent mites, and to take care to prevent them from 
being destroyed by the larvae of some small moths and 
beetles, which the camphor will not do, nor anything 
else with which we are acquainted. We had once 
a whole drawer of insects destroyed by mice. Glazing 
the drawers of a cabinet, and occasional careful in- 
spection, will be indispensable to keep a collection 
in good condition. 

The cabinet may consist of more or fewer drawers, 
according to the extent of a collection. The most 
convenient dimensions of the drawers aire from a 

ot to eighteen inches square, and two inches deep ; 
' the best wood is mahogany, cedar, or wainscot. 
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deal bein^ apt to split or warp. The doors ought 
to have velvet glued round the edges, to keep out 
dust and small insects. The bottoms of the drawers 
are lined with sheet cork, about a sixth of an inch in 
thickness, miade uniformly smooth by filing, and 
having white paper pasted over it. 

Where a cabinet has not been procured, collectors 
make use of store boxes, made on the principle of a 
backgammon board, each leaf being about two inches 
deep, and lined With cork and paper. These are 
convenient, also, for travellers sending home insects 
irom a distance. 

Tlie specimens are best arranged in columns from 
top to bottom of the drawers, with the names attached 
to each. We are unwilling, amidst the great variety 
of systems, to recommend any particular one as the 
best; and prefer leaving our readers to choose for 
themselves, by giving the outlines of the principal 
classifications which have been proposed from the 
earliest times till the present day. 
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Chapter XV, 

SYSTBMATIC ARaANQEMENTS OF INSEGTg. 

When we consider that the number of l:now7i spe« 
cies of British insects alone amounts to more than 
ten thousand, bein^ about six times more than the 
species of our plants — that is, six species of insects, 
on an average, to each species of plant — ^it will be 
obvious that, in a collection of specimens, some sys- 
tematic order of arrangement will be requi3ite j 
though, fdr purposes of out-door study of manners 
and economy, nice distinctions are less indispen* 
sable, as appears from the beautiful and successful 
researches of Riaumur, Gould, Lyonnet, Bonnet, 
the Hubers, and other distinguished inquirers, who 
paid little or no attention to the minutiae of clas- 
sification. In consequence, however, of a course 
diametrically opposite having been pursued by other 
naturalists of celebrity, we consider it our duty to 
warn our readers against the error of considering 
arrangement the sole end and aim of study ; whereas 
the correct view of the matter, as we understand it, 
is not to neglect or discard system, as was done by 
Ri^aumur and Bonnet, but to make it subservient to 
such details of causes, motives,' and effects, as we 
have endeavoured to exemplify. In every page of 
these volumes we have accordingly kept systematic 
distinctions closely, though subordinately, in view. 
We shall now give a brief sketch of several classifica- 
tions of insects, invented by celebrated writers, from 
'^ earliest times. 
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THE WING SYSTEM. 



The illustrious Aristotle, almost the only genuine 
naturalist among the ancients, seems to have been 
%he first who distinguished insects by their wings, — 
a principle followed with greater minuteness, in recent 
times, by Linneus and De Geer. Aristotle does not, 
indeed^ put his system in a tabular form; but, for 
the sake of brevity, we shall draw up a table, founded 
on indications in his admirable History of Animals. 

AristotWs Classijicaiion. 

I. Winged Insects (Plerota, or Ptilota). 

1 . With wing-cases — ^beetles (Coleoptera). 

2. With coriaceous wings— grasshoppers(P^/»caJ. 

3. Without jaws—bugs (A&tomata), 

4. With powdery wings — moths and butterflies 

(Psyehee). 

5. With four transparent wings (Teiraptera). 
Without stings, and larger — dragon-flies. 
With stings — bees and wasps (Opisthocentra). 

6. With two wings (Vipterq). 

Without mouUi-piercers, and smaller— flies and 

crane-flies. 
With mouth-piercers— gnats and gad-flies (Em" 

prosthocenira). 

II. Wingless Insects. 

1. Occasionally acquiring wings:— 
Ants (Myrmices). 
Glow-worms (Pysolampides). 

2. Without wings (ApteraJ. 

Linn<BU8^$ Classification* 

I. Winged Insects. 
1. With four wings : — 

a, Upper wings more or less crustaceous ; the 
under wings membranaceous* 
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Upper wings quite crustaceous, and not over- 
lapping — ^beetles (Coleoptera). 
Upper wings semi-crustaceous, and over-lap- 
ping — ^bugs and grasshoppers {Hemiptera), 
b, Upper and under wings of the same texture. 
Wings covered with small tiled scales— butto- 

fli«s and moths (Lepidoptera). 
Wini^fi membranaceous and naked* 
Without a sting-^agon-fiies, &c« (Nw- 

ropterq). 
With a sting-«^wasps, bees, &c, (Hymenop- 
ierq), 
% With two trewg-*/— Flies, gnats, &c. (Dipterq). 

II. Wingless Insects (ApteraJ, 



De Oeer*» OhsHfioaiion. 

, WiKGED Insects. 

1. Wings four, without tmng-'eoHS t*^ 

a. Wings covered with s<Sde8 ; tongua spiral- 

butterflies and moths* 

b. Wings naked and membranaeeou8«*-May-flies 

and caddis-flies. . 

c. Wings equal, membranaceous, and netted ;,the 

mouth with teeth-^dragoii«flies and lace- 
winged flies. 

^j^ Wings unequal ; nervuret placed lengthwise; 
mouth with teeth; and the females having 
a sting or ovipositor— bees, wasps, ants, 
ichneumons, saw-flies, &c. 

e, Wings membranaceous ; the tongue bent under 
the throat — ^tree-hoppers, &c. 

2. Wings two, covered by two wing-cases .•— 

a. Wing-cases partly coriaceous and partly mem- 

branaceous, overlapping each other ; tongue 
bent under the throat — ^bugs, &c. 

b. Wing-cases coriaceous, or somewhat crusta- 

ceous and wing-like, overlapping: mouth 
with teeth— locusts, crickets, ana grass- 
hoppers. 
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c, Wing-casetf hard and cmstM^ous, not over- 
lapping, covering the under wings ; mouth 
with teeth— beetles. 
3. Wings two, without wing-eases .•-*• 

a. Two membranaceous win^, and twO poisers 
behind these ; mouth with ft tongue, but no 
teeth— flies, gnats, &c. 

6, Two membranaceous wings m the male, but 
no poisers, tongue, nor teeth ; no wings in 
the female, but a tongue in the breast—- 
vine-louse, &c. 

!!• Wingless Insects. 

1. Undergoing transformation t--^ 

With six legs, and. the mouth having H tOn^^ue— ^ 
fleas. 

2. Undergoing no transformations .•— 

a, With six legs, the head distinct &'om the 
trunk — ^white ants^ &c. 

fe. With eight or ten legs, and the head not dis- 
tinct from the trunk — spiders, crabs, &c. 

c, With fourteen at* more legs, and the head 
distinct firom the trunk— centipedes^ wood- 
lice, &c. 



THB LOCALITY SYSTEM* 

The next system, in order of time, reckoning from 
the period of Aristotle, is taken, toot from the struc- 
ture of insects, but the places they frequent. We 
owe the first sketch of an arrangement on this prin- 
ciple to the great naturalist of Italy, Ulysses Aidro- 
vand, whom it has been the recent fashion to decry 
as a collector of fables.; but whose voluminous works, 
written in Latin, and never, we. believe, translated^ 
must always be consulted with admiration by every 
genuine inquirer, as a minei of information altogether 
miraculous as the production of ope man« 
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Aldrovand^sClassificaiion. 

I, Land Insects {Terrestria). 

1. mthfeetiFedsLia,):-- 
a, With wings (Alata). 

Without wing-cases (Anelytra). 
With membranaceous vtrngs (Memlminacea). 
Honey-making (JFaviJlca). -^ 

Not honey-making fiVb« yavi/?ca>. 
With scaly wings (Farmosa).. 
With wing-cases (Elytrotq), . 
i. Without wings (Aptera), 
With few feet (Paucipedq). 
With many feet (MtuHpeda). 

2. Without feet (Apoda). 

II. Water Insects (Aqtialica). 

1. mXA/e«^ (Pedata) :— 

a. With few feet (Tatwao^do;. 

b. With many feet (MutHpeda), 

2. Without feet {Ai^B). 

Vallisnieri*8 dasai/kation, . 

I; Hant Insects (InsetH, che annidano ndle piank 

e le divoranoj, 
IL Water Insects (InsetH, che nuotano, cregcotn, 
vivono, e sempre dimorano ne' solifluidij^ 

III. Insects inhabitmg Earthy or Mineral Substances 

(Insetti, che si trovano dentro i marmi, sassi, 
Crete f ossa, e conchigliej, 
TV. Insects inhabiting Living Animals (InsetH; che 
fanno dentro, o sopra t viventi*). 

Fabriciu8*8 Qeographical Classification. 
This celebrated systematic writer divides the globe 
iiito eight insect climates :-^ 



1. Indian. 

2. Egyptian. 

3. Southern. 

4. Mediterranean. 



5. Northern. 

6. Oriental. 

7. Occidental. 

8. Alpine. 



* Esperienae ed Oflservazioni, fA2, 43 j 4to^ B&dovt, 1798( ' 
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Latreille*s Geographical Clarification^ 

This celebrated French syatematist has written a 
curious and ingenious paper on the Geography of 
Insects, as a companion to Humboldt's famous 
Geography of Plants. He divides the globe into 
twelve insect zones or climates, thus :— • 

T. Arctic, all North of the Equator. 

1. Polar, I 5, Supra-tropical. 

2. Sub-polan 6. Tropical. 

3. Superior. 7. EquatoriaU 

4. Intermediate. 

II. Antarctic, all South of the Equator. , / 

1. Equatorial. 4. Intermediate* 

2. Tropical. 5. Superion 

3. Supra-tropicaL 

Connected with this subject is the doctrine of 
^representation and Replacement^ by which it is 
xnaintained, that when a particular species of insect^ 
or other animal, is not found in two several coun- 
tries or districts, such as Britain and New- England, 
it is represented or replaced by some species r^^^em- 
bling it in form and in function. Taking a more 
popular example than insects furnish, it is held, ac- 
cording.^ this system, that the puma of America 
replaces the lion of Africa, or that the pecari repre- 
sents in Mexico the hog of Europe.. 



THE TRANSFORMATION SYSTSfiT* 

BV consulting our previous volume on Insiecl Trans- 
formations, it may be seen that there are considerable 
differences in this circumstance among various species. 
These, the illustrious Swammerdam, whosQ actturatet 
observations are now as valuable as when they were 
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made nearly two centuries ago» has made the basis 
of his system. 

Swammerdath^s CtamJtcaiwfU 

1, Tipaii8formatk)ttsimttedii^,theiniiect8beiDghi^becl 

perfectly formed-^fleas, spiders, Sce^ 
II. Transformations taking place nnder a coTcn!!^*-=* 
locusts, crickets, bugs, dragon-flies, May-flies, &c. 

III. Transformations with a pupa-case intermediate **- 
beetles, bees, wasps, saw-flies, gnats. Sec. 
Transformations in the pupa state obtected — moths 
and butterfties. 

IV. Transformations in the pupa state— coarctale^ 
ichneumons, flies, &c. 

Ray and fFillughby^s Clasdflcatim. 
I. Insects undergoino no Transformations 

' i. Without feet ( 'a^*»«) >— 

a, Land Insects, including^ wonas> ftc {Ter^ 

restria)* 

b, Water Insects, includmg Leeches, Ste. (Aqtuh 

tica). 
2. ^^A/^«^(Pedafa):— 

a, With six feet (Hexapoda)* 
Land Insects (Terrestria). 

Larger, including lignivorous larva? (MajoTa)^ 
Less, including lice and springtails (Minora). 
Water Insects, including the river shrimp 
(Aquatica), 

b, With eight feet (Octopoda). 
With tsfis-^-scorpions (Caudata). ' 
Without tails— spiders, mites (Non eaudaia)^ . 

(?, With fourteen feet— woodhce (Tt«-r«^if««ifc^ 



• JS. *"""'*^" «<»""«0'npl*t«,"4hrch «« not U^ 
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d. With twenty-four feet. 

e. With thirty feet. 

/; With many feet (mxcNra)*). 
Land Insects (Terrestria). 
With a roundish body— millepecfes (Tereti 

seu suhrotundij* 
With a flat or compressed foody— centipedes 

(Piano seu compressa). 
Water Insects (^AquaHca). 
With a round body (Corpore tereti),] 
With a flat body (Cor^re piano). 
With a double tafl (Bicaudatum). 

il, IsrSEOTd VNDI&IUIOING T]UN8P0ltMAtI0IVd» 
(y[€rafiop(pfifi€va)f 

1. Transformations instantaneous (Transmutaiio 

instantanea) : — 
a» Lace-winged flies (Libdla seu PeriaJ, &C. 
A, Wild bugs (Cimices sylvestresj. 

c. Locusts and m^nieg (LocMtaJ, 

d. Field-crickets (GryUi campestresj. 

e. Hearth-crickets (Urylli domesticij^ 
/, Mole-cricket (Gryllo talpa). 

f. Tree-hoppers (Cicadof), 
, Cock-roaches (BlattaJ, 

f. Crane-flies (Tipulds). 

k. Water-scorpion (Scorpius oqmHcus)* 
/, Water-flies (Musccs o/^wjiicce). 
J fw, May-flies (HemerobitJ. 

n. Ear-wigs (Forftctda seu Auricularia). 

2. Trans/ormations two-fold (Metamorphosis du- 

plex) :— 
a. With wingwcases— beetles (KvXMrrif* seii Fo- 

gini pennia). 
.^, Without wing-cases ('amXi«-j«). 
* With mealy wings — ^butteroies and moths 

(Alis fdrinaceis). 
With membranaceous wings— bees, flies (Alis 

membranaceisj. 
With two wings (^rr if*}. 

2l2 
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With four mXS^S (Tirtfarri^*). 

Gregarious (Gregaria), 

Making honey — bees, &c. (Melliflca)^ 

Not making honey (Non meUificaJ. 

Solitary (Solitaria), 

Bee-formed' (Apiformia), 

Wasp-formed (Vespiformia). 

Biitterfly-formed (Papilioniformia). 

With an ovipositor (3eticaud<e sea TripiliaJ. 



THE CIBARIAN, MAXILLARY, OR MOUTH SYSTEM. 

Fabrioius, a Danish systematic writer of high cel^ 
brity, emulous of the fanae of Linnaeus, conceived the 
4dea of classifying insects according to the stn^cture 
of their mouths, or their feeding organs (^Imtru* 
fiunta cibaria)* 

Fabricius^s ClassificaiioTU 

A. 

1. With the lower jaw& naked, free, and carryiog 

palpi— beetles (Eleutheratq). 

2. With the lower jaws covered by an obtujse shield 

or lobe — locusts, crickets, &c. (Ulonata), 

3. With the lower jaws jointed at the base, ajid joined 

with the lip — ^lace-wing flies, &c. (Synistata), 

4. With the lower jaws homy, compressed, and often 

elongated — ^bees, wasps, &c. (Piezata.J 

5. With the lower jaws horny, toothed, and having two 

palpi — dragon-flies, &c. (Opontata), 
fi. With the lower jaws homy, vaulted, and no palpi 
•^centipedes, wood-lice, &c. (MitomUz). 

B. 
7r With the lower jaws horny, and armed with a 
claw — spiders, &c. (Unogatq), 
C. 
8. With many jaws within the lip, the palpi mosOy 
six (PolygonataJ* 
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9» With ttiftny jaw9» without the Up eloting the mouth, 
(Kleistagriatha). 

10. With many jawg without the lip, covered by palpi, 

(Exochnatq), 

D. 

1 1 . Mouth with a spiral tougue,between reflected palpi— 

butterflies and moths (Glossatq). 

12, Mouth with a rostrum and a jointed sheath— bugs, 

&c. (Ryngota), 

13, Mouth with a sucker without joints— flies, &c, 

(Antliata). 

Cumer*8 Clastijlcaiion, 

J. Insects with Jaws. 

1. Without wings— crabs, spiders (Gnathoptera), 
* 2. With four equal wings— dragon-flies, &c. (Neut^ 
optera), 

3. With four unequal wings— bees, wasps (Hymen- 

opterq). 

4. With wing^ases— beetles (CH&optera), 

6. With four straight wings — crickets, &c. (Or^ 
thopterq). 

II. Insects without Jaws. 

1. With upper wings of unequal eonsutehoe— 

bugs, &c. (Hemipterq). 

2. With powdery wings— butterflies and moths (Le* 

ptdopteraj. 

3. With two wings — flies, &o. (Diptera). 

4% Without wings-«<^fleas, mites, Sec. (Aptera)* 

Lamarok*s Cla99ijicati(m, 

I. Insects with Jaws. 

1. With win^-cases — beetles (Coleoptera), 

2. With straight-wings — crickets, &c. (Orthoptera), 

3. With four equal wings— dragon^flies (ifeurop" 

terq), 

IL Insects with Jaws and a sort op Sucker. 
^. With four unequal wings— bees, &c. (Hymen* 
optera). 

2l3 
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III. Insects with no Jaws, but havino a Suckjbiu 

5. With powdery wings — ^moths, &c. (Lepidoptera). 

6. With upper wings of unequal consistence-^ 

bugs, &c. (Hemiptera), 

7. With two wings— flies, &c. (Diptera). 

8. Without wings (ApieraJ, 



THE OVARY, OR EGG SYSTEM. 

tr has been recently proposed to arrange all animals 
according to the structure, &c. of their eggs (ora) ; 
and, in accordance with this principle, an ingenious 
arrangement has been constructed by a venerable 
and enthusiastic inquirer, from which we shall give 
wl^at relates to certain insects forming the eighth 
class. 



Sir Everard Home's Classification. 

Metamorphogenoa, 

Having the embrjro produced from an egg which is 
formed in the ovarium, ' subjected to transformation, 
and breathing by air-tubes {spiracula) ; heart wanting ; 
blood white. 

1. The embryo developed from ^gs attached under 
the tail. Lobster (Cancer). 

2. The embryo developed from eggs carried npon 
the anterior feet. Spider (Araneq). 

3. The embryo developed from eggs deposited under 
the cuticle of the skin or stomach. Gadfly 
(CEstrusJ, 

4. Embryos developed from eggs for several ge- 
nerations, impregnated at the same time. Plamt- 
lopse (Aphis). 

6, Embryos, produced from eggs of one mother, 
that compose the whole republic. Bee (Apis). 

6. Embryos from eggs deposited under water. The 
water-moth (Phrygofieq). 
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THE ECLECTIC, OR MODERN SYSTEM. 

M- Clairville appears to have first conceived the 
idea of uniting the principles of several of the pre- 
ceding systems, an idea which has been followed up 
by Latreille, Dr. Leach, and Mr. Stephens. 

Clairville* s Classification. 

I, Winged Insects (PterophoraJ. 

1. With jaws (M.2Lnd\h\i\2i\ai) : — 

a. With wing-cases (Elytroptera). 

b. With coriaceous wingjs (Deratoptera), 

c. With netted wings (Dictyoptera), 

d. With veined wings (PhlebopieraJ, 

2. TFith suckers (Haustellata) : — 

a. Wings with poisers (Halteriptera). 

b. Wings powdery' (LepidopteraJ. 

c. Wings partly opaque and partly translucent 

(Hemimeroptera)^ 

II. Wingless Insects (ApteraJ, 

1. With a sucker (Haustellata), 
With a sharp sucker (Rophoptera), 

2. With jaws (MandibulataJ, 

With legs formed for running (Pododunera). 

Latreiiys Classification*, 

I. Insects with more than Six Feet, and 
WITHOUT Wings (MyriqpodA), 

1. With many jaws — wood-lice (Chilognatha). 

2. With many feet — millepedes (Chilopoda). 

II. Insects with Six Feet. 
Without icings : — 

a, With organs of motion like feet (Thysanura)^ 

b, Mouth with a retractile sucker (Parasiia). 

c, External mouth with a jointed tube enclosing a 

sucker (SuctoriaJ. 
With four mng^ : — 
A, Upper wings crustaceous or coriaceous^ at 

least at the base. 
a, With the under wings folded crosswis&-*bee« 
* B^gne Animal, 8vo. Paris, 1829, 
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ties (CoUoptera). 1» Pentamera ; 2. Hete- 
, . romera; S.Tetramera; 4.Trimera. 

8, With the under wings folded lengthwise (Or*- 
thoptera). 
Legs formed for running fCursoria). 
Legs formed for leaping (Saitatoria). 
c, With a sucker enclosing several bristles {He- 
miptera). 1. Heteroptera ; 2. Homoptera. 
B, Upper wings membranaceous. 
a, Wingfs naked and netted (Neur&ptefa). 1. Sub- 
ulicornes ; 2» Planipennes ; 3. Pllcipennes. 
^„ Wings naked and veined (Hym^nc^tera), 

1, Terebranlia ; 2. Aculeata. 
c, Wiog» with dust4ike sftales (Leptdopterq). 
l.Diumaj 2. Crepuscularia ; 3. Nocturna, 
With two t^9t€d elytm ^n4 itPQ 0ing8 iRhi- 
piptera), 

l.Xenos; 2^ Stylops* 
With tm tmngs {Dipt^^b^, 

LeacKs Cltmificwtiotu 

I. Insects undergoing no TftiiNSFOftaiAttbN (Ame^ 
tab olid), 
\. With bristles at the tail (Thysanura), 
2. With no bristles at the tail (Anoplura). 

IL Insects undergoing Transforhation {Meta- 
bolia). 

1. With two wings folded crosswiae, and covered 

with hard wiHg-<msesfCo/^oj9fens^. 

2. With two wings folded lengthwise and efosswise, 

and short and softer wing-cases (JP^rmaptera)^ 

3. With two wings folded lengthwise, and wing cases 

overlapping each other at the edges COtthop^ 
terq). 

4. With two wings twice folded lengthwise, and 

wing-cases obliquely overlapping ; mouti^ with 
jaws, (Dictyopterq). 

5. With two wings, and overlapping wing-cases, 

having the apex membranaceous CHemipterq). 

6. With two wings, and coriaceous or membrana* 

ceous wing-cases (Omoptera). 
7> With no wings nor wing-cases (Aptera). 
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8. With four wings coYered with meal-like scales 

CLepidoptera), 

9. With four membranaceous wings, the wing-bones 

hairy (Trichoptera). 

1 0. With four nearly equal membranaceous reticu- 
lated wings (Neuroptera), 

11. /With four unequal membranaceous wings, the 
wing-bones runninglengthwisefJE/vmenop^^o;. 

12. With two wings folded lengthwise (Rhirdptera)^ 

13. With two wings not folded; mouth formed for 

sucking — flies (Diptera), 

14. With two or with no wings; mouth with long 

jaws — ^bird-flies, bat-flies (Omaloptera). 

Stephens^s Classification^ 

I. Insects with Mandibles (MandibulataJ, 

1. With hard wing-cases (Coleoptera). 
a, Voracious (Adephaga). 

Ground feeders (Geodephaga), 
Water feeders (Hydrodephaga). 
S, Cleansers (Rypopha^a), 
Haunting water (Phtlhydrida). 
Feeding on carrion, or putrid wood (Necro* 

ohagq). 
With short wing-cases (Brachelytra). 

c, Chilognathiform larvae. 

With clavate sublaminate antennae (Helocera), 
With laminate antennae (Lamellicomes). 
With filiform antennae (Stemood), 
With setaceous or abruptly clavate antennae. 

d, Vermiform larvae • 

With a rostrum (Rhinchophorq), 

Without a rostrum (LongicomesJ^ 
e, Anopluriform ? larvae. 

Tarsi tetramerous. 

Body elongate (Eupodq), 

Body ovoid or oval (Cyclica)^ 

Tarsi trimerous (Trimeri). 
/, Heteromerous beetles (Heteromera). 

2. With short and somewhat crustaceous wing* 

cases — earwigs (Dermapterq), 

3. With coriaceous winsr-cases (Orthoptera)^ 

4. With netted wings (NeuropteraJ^^^^^^Q^^^i^ 



891 ' im^ct mscBiXAViu. 

a, IScorpion-iies (Fanofpina). 

b. Day-flies (Anisoptera), 

' c. Dragon-flies (/ii66^«/t>2aj. 

rf. White-ants {TemdHna). 
«, W^ large wings (Megaloptera). 

5. With four hairy win^8 {Trioioptera), 

S, With four unequal wings (Hymsnoptm). 

41, Borers, (TerebranUa), 

^^ ■ ■■ wasps, bees, anU, &c. 

<j, ■ ruby tails, &c. 

. Jr. ' sty lops iStrepHptera)* 

ll. Insects with suckcrs {Haustellatd). 
1." With powdery wings (Lepidoptera). " 

a. Butterflies ^pf^^nng b^ day (JHuma). 

b. Moths appearing at twilight (Crepusadarie^, 
' c. Moths appearing in the afternoon (Pomert- 

cUana). 

d, Moths appearing at night (Noctuma). 

e. Moths appearing partly by day (Semidiuma). 
/, Mofhs appearing: in the eveping (Veaj^tina), 

2. With two wings (JHptera.J 

3. With elonged jaws and two wings, or none (So- 

maloptera), 

4. With wings not. perceptiW^-^ew r^Aphamp^ 

terq), 
j5. Without wings CAptera). 

6. With two wings and OY^lappJog wing-cases 

(Hemiptera), 
fl. Land insects (Terrestria), 
by Water insects {Aqtiatica), 

7. With two wings and wing-cases not overlapping 

(each other (Homoptera), 

THE QUtNiLRY SYSTEM. 

Mr. W. S. MacLeaV, the author of this system, pro- 
poses to arrange insects in circular groups of fives, so 
as to place those which have the nearest resemblance, 
or (as he terms it) affinity ^ contiguous to one another 
in their several circles. We shall here give from the 
Horse Entomologicae his arrangement of Ckurville's 
Mandibulata, with trwsWons, &9., <)f bi» teriRS. 
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Insects have also been divided according to tlie 
condition of their food ; but the arrangements on this 
principle have not, as far as we know, been perfected. 

I. Insects feedino om living substances (Tha- 

lerophagd), 
!• Feeding on living flesh fCarmvorq). 
o. Feeding on aphides C^phidivoraJ. 
% Feeding on growing vegetables (Phytophaga)^ 

a. Feeding on grain and seeds (Granivora). 

b. Feeding on fungi (Fungivorq). 

II. Insects feeding on dead substances C^apro* 

>phaga). 

1. Feeding on dead wood (Lignivorq). 

2. Feeding on dung (Coprophaga), 

3. Feeding on dead animals (Necrophagajt 
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ILLUSTRATIONS. 



' 1 Lonff-l«gxed hoase-spider (PAolctct Phalangioldei) • • • ^ 

2 MoHk-beetle (^Cenunbyx odoratut) . . • • • • . ® 

3 Catch- weed beetle QTimarcAa tencbricosd) • • . • »b. 
i ^ Sttkg-hetitle (^Lucanus Cewus") on the w\ng ., • • .10 

6 Clouded yellow batterflv (jDoiitu EdusaX male . • • • }^ 

6 Pale clouded batterfly (Coliof Hyale)^ female . • . • ib. 

7 Red underwing ((Jatocala nupta) . . . • • • 19 

8 Upper aad under sides of the ringlet batterfly {HipparcMa 

Hyperanthna) . . . . • . • • .95 

9 Harvest-bag (Jjepbu ttutumnalis\ greatly magnified . • • S7 
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GENERAL INDEX 

TO 

INSECT ARCHITECTURE, INSECT TRANSFORMATIONS, 
AND INSECT MISCELLANIES. 



The feferedces to the above volumes are distlnguighed by the letters 
A., T., and M,, preceding the folio of the page referred to. 



Jbraxat glottulariata^ Leacb, T. 147; 

IdO; 154; 193; 2U 
AeanthocinuM aedilii, M. llO, A^. 
AcantKotoma grUea^ Steph., T. 103 
Acarina^ M. 87 
Accentor modiUarU, T.84 
Acheroniia atropo$, A. 200; T. 69; M. 

98, fig' ; "3 

Aeheta eampeitrit, A. 844; M. 80; A. 

domettica, A. 841 ; T. 414 ; M. 81 ; 189 
Achttidgy Leach, M. 80 
Aerida verrueivora, A . iUQ.fig. ; M . 53, 

A. viridiirima, M. 76, 77, Jig.; 109; 

149, 151 
AcronyctaEuphreuiatA. 179; A.Ligtu- 

M, Ochsenheim. T. 141 
Adela de Geerella, M. 110, fig: 
Adephaga, ClairviUe, T. 238 ; M. 48 
^H^eriaasUifirtnis, Steph., A. 198; 821 ; 

T. 816; 280; 382; ^. effects of, on 

currant and poplar trees, T. 220 ; nest 

of, in a poplar, A. 192; pupse of, T. 

823,^.; ^. iipulifitrmia,T.930 
Mahna,T.aaBi M. varia, Shaw,M. 67, 

Agelena labyrinthica, Walck., A. 857 

Age of female ants, M. 252; insects 
not improved by, M . 293 

AgUuta mnguinalit, Latr., T. 836 

^^onpttW/a,T.403 

Meedo, T. 38. 

Aldrovand's classification, M. S84 

AUyrode$, T. 98. 

Alopecurus, M. 24. 

Atttcita, T.08, A. hexadactyla. Leach, 
T.345 

Aiucitida, Leach, T. 845 

Amazon anu, M. 843 

American ants, raft formed b/, A. 860 

American blight, history of, Al. 178 

Analogy between human and insect go- 
vernment, M. 892 

Anat tnMitsima, Linn., T. 79 

Anbury on the roots of cabbages, &c. 
A. 890 

Anchmtunua pratinut, BonelH, M. 51 

Atuirtena nigrocenea, Steph., T. 66 

Andrena cineraria, Fabr.,T. 61 

Andrena, A. 43 

Andrenida, M. 53 

Anecdote of Ut. Francis Xavier, A. 63 ; 
of a water measurer, T. 35/ 

Anecdotes, A. 5, from Huber, T. 408 

AAgle-sliades moth, magniiied eggs of, 
T^.*i,flg. 

Animal galls, A. 601 

Anobium, pertinax, A. 26 ; T. 50; M. 
lO^Jlg-.; A. etriatum, M. 101,^g.; 
A. teiaelatum, A. 305 ; M. 101,^'. 

Aat, history' of a labouring, by M. 
Huber, A. 267; alleged to be blind, 
119 ; battles, ancient records of, M. 
885; expeditions to capture slaves, 
842 ; slaves, condition of, 352 

4«.49n, A. S09i trtructure of the grub 



of the, 210, Jig. ; formation of the trapa 
of the, 211, fig., in, fig. : expansion 
in thefly of the, T.334,Jl , 
Antennae of insects supposed to be 

analogous to ears, M. 106 
Antennal box of water-beetles, M. 115} 
Antennal language, objections to, M. 
110, 113 
Antennules, M. 9 
Anthemismaritima,M.90 
Anthomyia tneteortca, Meigen,A. 409 
Anihonomuepomorum, T. 244 
Anthophora retvta, A. 34, 85, 41 
Anihremu tmueorum, Fabr., T. 188 
Anlhroeerafilipendtiia, Steph., T. 171 
Anthtu pratensie, Bechsteln, T. 78 
Antkydium manicatum, Fabricius, A. 

67 
Antirrhinum majus, M. 49 
AnU, architecture of, A. 254; general 
history of, begun by (iould, 254; sort 
of earth employed by, 267; night pro- 
ceedings of, 26^ ; proceedings of, du- 
ring rain, 268 ; experiments with re- 
gard to the proceedinffs of, 266; nesu, 
experiments respecting, 271 ; sports 
of, T.8;6; gymnastics of, 377; hy- 
bernation of, 407; drinking ot; M. 
40 ; odour of, 56 ; their lappine, 170 ; 
pairing of, 241 ; male and female, 
246; migrations of, 273; garden, de- 
. XT «-,- »^„.«»„. -«ong. 



idy. 
dity 
me- 
A. 
air- 
ing of, 68 . . 
Aphu ribU, A. 894, 395 ; A. aambuct, 
895; A.sorbi, A. 301; A. semi-galls 
of, A. 890 
Aphie, A. 891 ; T. 47, 118 ; A. of the 
oak, sucker of, M. 177; A. Alni,A. 
Pruni, and Sambuci, T. 87; A, 
Fabaiy M. 178; A.humuli, A. 394; 
T. 18 ; M. 178 ; A. lanata, A. 881: 
A. lanigera, Illiger, M. 178 ; A. pini, 
A. 899; A. quercu;T. 113 ; M. 177, 
169 ; A. rota, A. 894 ; T. 105 ; A, 
tilia, A. 396 ; il. ulmi, 895 
Ap\dle^ Leach, M. 42 
Avion, Herbst. T. 833 ; M. 106 
Api, mellifica, A. 697; M . 129 
Apple and pear mould, microscopic 

view of, T. 30, fif(. 
Aquatic mites walking through water, 

T. 885 
AquUegia bieolor, U. I7i i A.vulgartit 

51 , T 

Atathnidif, T. ifTtOOglC 
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la, OH*. Jg.Mi A.m*- 

aemot T.SM; A. domettiea, A. 807 ; 
808; A. holoterica, Linn., A. 804; 

897; A. rMemlata, A S4B 
Artlia Mb^ Steph., T. 6^ 17«, 18?, 189 1 

A.vimiea,Steph,A.9U,&: 
Arguromigu RayeUa^ Curt., A. 984 
.fmf<'wuk^ ««iMi«(«c,W«lcfc., A.8«6i 

Ariitode^ ClaiBMeattmi, U. 881 
ArmadiUo mdgan; Cuvler, T, 188 
Aroma, M.59 

Arp^nc|«inenttjj»t«m9Kc. M.Htt 
Arrangement of specfineni. « . Wn 
Artichbke gall of th9 oak-W, witfi 

gall-flj, A. 378,il^. T 
Aiettui a^uOicui^lje^oYi^ T. 803 

M ttgnarUu, Leuh, A.tM; .4. 

rotoritw. H. IM ^ ^ 

AurHim, A. tt ^ 

Aorella. A. SI 
isa^M jwnffca. M. 81^ J^. 

BalarfinHt Vvwin, Germar, T. %t,t 
^k-grub, raised gallerief ofa, T. t*5 
Bark, mined In ran lij tteede gratiB, 

T.U5,Jlg: «r- 

Bark-mliilng caterptllsn, A.t8» 
Baster't opinion of am«lL M.0i 
BaL niid«4 b| Que touch of ite «Iii|i, 

Batu'es of anti, v^cHmt rcoaxds of, M. 



in*a esqperimeaU 



1 bees, ¥.81^ 
qil A|>t4de^ 



M. 



JteAegaa of the roae* A. 87i(, jllf . s one 

of Ac bristles magnified, A. 877, Jig'. 

^ee, cells strengtbenedbythelgraboi; 



A. 140 ; hdntlng in America, A . 146 . 
and sj^hus, cdroparative figures of, 
T. 4. Jig. ; Swammerdam's account 
ofthe Winn of the, T. 343 ; tongue 
of, adwted to tbe nectaries of flow. 
ere, 171, J^f.; barges of Egypt and 
France, 868; calravaiu of Oamai\y, 
(68; auel$, 828; robberst 888 
llees compared to mechanics, A. 85 ; 
dissections o^ hj Mademoiselle Jn- 
rine and B(. i:atr^lle. A. 108 ; di- 
Tinon of tbe labour of, lit ; Rub^t 
eiveriments witti, 115: mathemati' 
«al problem solved by, ISl ; sjmme- 
tn M) the architecture of, explained* 
ira ; Vlttirs receipt for making » 
swarm o^ T.8; cleamlness of, 6; 
"-'" ^aspf, parasites of, 07; hjb^r- 
oh of, #10 ; whether oie; per- 



ftrate flowers, H. 175; pairing of, 
ass ; migrations of, 980 ; ^ars of, 988 ; 
govetntticnt of, 800 ; vision of, Itt 
B^'-Hrax, erroneous account of the 
Abh^ La PIpche concerning, A. 84 ; 
AosOectures qf Reaumur concerning, 
95 ; diwowry of Jobri Hunter con- 
cerning, 00; experiments of I)ulMr 
respecttbg the f(inn«tion of, 8/ 

mUtntoind', m. lis 

Bent gtobulata, Lan|are|t, T. 858 

'Iras, 



wculiar 



SSFA^TfSfS 



Bl«elr-v«ifl84 white battafly, dlaap- 

peannce of the, T. 214 
BiainTille's opinion of smdl, M. «9 
BlMkb^ath} nammUjin ff lMrb«0«i|« 

maivi montU^/nh Fabr. T. MO. Ml, 

BbMa, T.M; B. OrietdaHM, V. 140; 

BkMUot Staph. If. 188 
BhnniiM ovo-vinpanm$f LaoapUe, T. 
108 

•• Blind as a hoetle," odglif qfthe jg^ 

▼cd). U. \S 
Blood, supposed fdrnntiTf of th^ T. 

^; mppoiwl ifk^irQn oi; vrm i it t^ 

Bloo^-worm, T, 894 ; plumed f rp«s^- 
tus in the, T. 305 : remar^bip «t»- 
Iut)ohoftbe,T.8l9 

Blowfly (chequered), T. no,>|£^; Ab- 
domen «nd yoiuig larrw. im.>«.; 
doll dflarrae, llOj^. : Large Gr^. 
with the abdomon and young mag- 
gots, lU. Jig. ; h(«4thing apparatus 
^tliemanot,tll,j^.; helWs». 

5S?©LShJf 8ff S..'' **' * 

Blue bouie. &«t oi; TT^i, Jk*. 
Bol4ophUa,T — • ^ 

Bombardier £ 

M. 88 

Boml>^m,T.4; M.80 
Bombyx moW, A. Si5, 880 ; T.M 
Bomwt'* enwrimenu on uhidei, X. 
00': obser^tions on hearing. 1|. 78 ' 
Bonsdorf 's opinion ofthe palpl. If. 19 
Boses foe coUecting faiaacti» M. 8tt, 

Braces for setting, If. Vt%fit» 
Braekkau cnptt^, iTsiV B. ^kf^ 



«or,M.«9 

Bramble, }>|p 



Br«i4bli, p^tnOnt |«n of ti^i, A.mg, 
Stq^^ns*^ X. SM 



Rennie*^ 1, _ 

Bieese-fly'* egg, 1 

410, Jj. ^ 

^ctTproduc^bj the, upon c'' 
A. 405; 419. j^.] Qtipositor, t^ __ 
zein-dctoir, obs«v8tlan of Linw^ 
on the, A. 400 : of m«n, 414; d^ 
pa«yoft«cteiQ.M.a8 

I Ants, proceeding nrOw, A. r~ 



Brown-tall Uot^. whiter i^M «r Sw, 
A. m M' i extraordin4t} nnA 
a £e,' f: soe; female^ tn, jSTi 



tweezen of, 84, jg. 
BnKW«.U«ch,^§» 



Brunelll^ CTB f ritnqiH <|i i 
«^Wl>«r/a,4.1f8 



XM^SXi 



409. 



I8?..184,ilff.| origin of ^v<ttd,lfl4i 
m ^,1S hisidry, 186| lucker of a 
-wat«r-buf, l9J,Jtg. 
Bunips or trarbiei pcoducfed on caUle> 

A. 847; smell in, 



"■*"•&... 



Burrinf 

it. ^, Jig. 

Bnttorflies, adiinlnblfe and painted ladr, 
A. 108 ; stippoied to b« coloured like 
floyrers, T. 149; fotced in winter* 
81 1 ; iretarding the evolution of by 
cold, 8lS!i battles of, §71; drinking 
of, M. 41 ; male and iemale, 914 ; 



jpeHshing in the sea, 266 
ButterQi aiid Moin, egn of, masni- 
fled, T. 41, Jig. ; egfe of the meadoir 
brown, magnified* 48, Jlg.f net, 

BUrz S pn^ M. 90 ; of the Gn4t* M 

Cabbage Butterfly, eog of, T. 188, fir. i 
embryo butteirilies In the caterpillar. 



f 

135, Jig; caterpillar when grown, 
i^9, Jig ; perfect fbmale of, 136. Jig ; 
caterpillars meter weeds, T. 213 

Cabinets useiul, but not indispens- 
able in the study of natural history, 
A. 6 

Caddis Worms, A. 185; leaf and reed- 
%ks\» of, 185, Jig. ; shell-nests of, 186, 
Jig.; stone and ftand-nests of, 187, 
J^ ; nesU oi^ balanced with straws. 

Caddis FHek nc^ed doors in the pupa 

CiUandra Granan'o, Clalnrille, T. 984 
CUevteryx Virgo, M. lfl6,.fig. 
Caltidium ViotUceum, A, W 
CailimiMie Bedtguarit, Stqph., A. 875 j 
T. 60 



larval. 174j cMti 
voureo, 177 
Caterpillar A. fiO; of Timsoek Moth, 
— lllac-iaaf rpllhig, 160, fig.» oak- 




ieaf-bundUng, 170, Ji^^ : ?i«aac, i . . 
'^ 17«Jiy. ; of thraiick-V«ed, its 
nest, 178 ; ot ti 



fg'- 



i the cypress spurge, 170, 
iU nest, 170, Jr.; (Bryop4tte 



Perla f) and iu moss cell, 18^ J^r-L 
of Ureenwich Park wall, 184; of 



goat moth, 18B, Jig. ; winter nest 
0^ 100, Jig. ; singular nest of> 191 ; 
iir holes of, 308, Jtg, ; n * " 
ing from r ' ' '^ 



of,d08, %f,; modeofescap* 
I a drinkkig glass, T. 178k 



228, «g.; 
mining. 



stone mason, 887; leaf 
3S; social leaf minii^. 
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Cuumb^ (tmttay amptOator, A. MO ; 

C. moidiatua, A. SSfi, 340; C. odoruttu^ 

De Geer, M^B, fig. 96, 
C«r«p*roi» 4£««<rue<or, T. 163 
Ceratina albilabrii, A. 51 
Cercopida, Leach, T. 893 
Centra viirato, 8teph., A. 192; 825 ; T-. 

85; IS7; 151 
(Momiaawrata, A. 851; T.828; M. 96 
Chabriec*s account of the hum of bees, 

M.8B 
CHalddiAe, Westirood, T. 50 
Ckaleia, T. 59 

Ckartetu Graminiit Steph., M. 24 
Cheese-hopper, the maggot of Plophlla, 

T. 268 ; structure of the, 864 ; trans- 
formation of the into a At, 265, JI^. 
Cheloatomafioritomne, T. 50 
Chigoe of the West Indies, M., 191. JT^. 
ChitotiOfni, T. 888 
Chirotumuu aterrimuM, Meigen, T. 865 ; 

C. motilator, Fabr., M . 6 ; C. flumo$ut, 

T.805, &r<-i 806; 320 
Chirp of crickets, M. 80 
CMoropt Ptmulionu, Mdgen, T. 881 
Chriatuia, Queen of Sweden, M., 190 
Ckrifalides, A. 82 ; hatched under a 

hen, T, 810 
Chrvsalis, A. 21 ; and transformatloiu 

of the peacock fly, T. 204 
CAry««,T.58; C.ignita, T. 54 . 
Chrymmda PoptUi, A. 80 
Ckrysomaida,M.7 
Ckryopa per/a, Leach, T. 191 ; 885 ; C. 

retiaaata, ib. 44 
Ckryottumtn ftueiolaium, M. 90 
Churchyard Beetle, in the grub and 

perfect state. T. 241, ^^«. 
Cibarian system, M. 888 
Cicada, A. 147 : iU music, M. 88, 84 
Cicada, A. 878; 408; T. 8; 56; M. 

8%. 88 ; figa. -, do not live on dew, M. 

150 
Cicada hitmatodu, Linn., A. 147 
CtcWavirofa, M.24 
Cimex hehdaritu, T. 165 ; M. 29 ( 00 ; 

183 ; C. nigrieomit, M. 188, 184 
Cimicida, M. 48 ; 53 ; 18» 
Cic<iu{e/a. A.807.80e; M. 9 ; nest of; 

A. 207 
Cinelus atpiatiau, Bedistein, T. 898 ; 

888 
Circulation during the sleep of man, 

how effected, T. 404 
Clairville's classification, M. 891 
Clap net, M„ 871 ,fig. 
Classification of insects, M. 881 
Claws of spiders orxans of touch, M. 7 
Ciickbeetle. T. 280. fig. 
aitioeampa NeuHria, A. 174; 827; 

829; T. 69;85; 154;205; M. 78,74, 

Ciomes-moths, varieties in the species 
of, A. 217 ; methods of destroying, 
A. 218 

Clouded yellow butterfly, anecdote of, 
M. 13,JI^. 

ClypeoMter, Parkinson, T. 42 

Cnethocamjta Pitzocampa, Steph., T. 
195 iC.proennonea, ib. A. 888, 884 

CocctJ*, Leach. T. 87 

Coeeitulla, A. 895 ; C. bimtnctaia,A. 4 ; 
C. 2-paiiicfa/a, and C. ift-punetata, 
JLinn., T. 970 ; $ftempuntiata, A. 4 : 
T. 85; 809 * 

fJoceiwlla. T. 45 
"Mteiuaiida, Lat. T. 269 ; 285 ; M. 58 



CoMttf eaeH, tfam., T; t»,Jtg. ; tfi^tt 

magnified, ib. 
Cocctu eonckipnmi*, Gmelin, T. 98 
Coecu§ of the hawthorn, T. 90, fig. ; of 

the currant, 92 
Cochineal insects, singularities o^ T. 78 
Cockchafer or May-bug, grub of the, 

T. 226 ; transformations oi^ 887 JIg«. ; 

lives four years, M. 219 
Cockroach, singular parasite of tbe^ 

T. 66 ; voracity of the, M. 153 
Cocoon of the cream-spot tiger^motii, 

A. 324 : clastic, of Tortrlx chlomna, 

822 ; of the homed mason-bee. 887 
Cocoons, T. 116 ; of ichneumons, A. 

Cold, effects of on insects* eggs, T. S« 
Cotia* EduMO, M. 13, fig.M ; C. HjfaU, 

Steph., M.12JItf-. 
Collecting Box, M. 308, fig. 
Collection of insects, M„86e 
Colours meant for concealment, tbeorr 

of, T. 33 ; of caterpillars not inteodci 

for concealment, T. 140 
Ctauber henu, Linn. T. 106 
Comparetti's opinions of smell, M. 65 
Contiguity not always a canae of war 

with anU,M. 341 
Contiivances for the escape of lam» 

from confinement^ T. 178 
CoprM, M.9 
Corethra, T. 06; C. aiKc{f^rmU,r, 

Corethrm C?) night gambob o^ oa a 

book, T. 865. 
Cortthra flumieornit, Melgen, T. 9B5; 

transformations of, f87,firt. 
Coronet eyes (S/emma/a), M. 187, figt. 
Corn-weevil, T. 834,Jl£. 
CoMM muscles of tile, T. 181, 188, Ar.; 

wonderful strength of the, T. 184 ; 
fig. i viscera of the, T. 199, fig. i 

pup«of.T.82»,J»ir. ^ 

CoKsua ligniperda, Fabr., A. 907,806, 

8<)9,./Ig. ; T. 821 ; fig. ; 166, 178, M. 

88 ; C. rabinea. Peck, T. 888 
Cotton-gathering- bee, A. 57. 
Crane-fly, ovipmitor, and eggs of, T. 

^SSyfig. ; in the act of oTipositfn^ T. 

S54,./%'. 
CrateriHU HinatdifO*, Olfers, T. 118 
Cream*spot tiger-moth, cocoon of the, 

A. 824 
CrickeU, structure of, A. 241 ; mode of 

depoaitiog its eggs, A. 846 .- chirp of. 

M. 80: banished by drums and 

trumpets, M. 86; their cannibaUan. 

M., 149 
Crimson snow, theories devised to ac- 
count for, T. 852 ; curious fact ex- 
plaining, by Mr. T. Nicholson, T. 854 
Crioeerit merdigera. Leach, and C. cw- 

aneUa, T. 190. 
Cry of the death's head moth, M. 86. 
Cryptus, Fabr., T. 68 
Cttnopherafiavittlata, T. 859 
Cuckoo-flles, A. 27,.ftp. 
Cuckoo spit, orij^n of the fitxh «i 

plants, called, T. 191 
CueuUia Seropkutarim, Hubner, A. KM. 

214 ; T. 14^ 
ChcvUu imdieatnr. Lath. A. 145. 
Cuiex pipiau, T. 1 M»fig. ; SIS , 865 ; V. . 

201 
Cuiicidit, Latr., T. 154 ; SOS ; 407 ; M, 

182, 801. 
Culieoidet puneiafa, LatL T. 8S6 ; M.Sf 
Cureutio confmcfiM, MUihMBL A* M92 
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CumMokUg, A . ess • T. fiS 
Currant-bush leaf bulged ont by the 

Aphitribe;A.m5,fig. 
Currant, gall of the catkins of the oak, 

A. 887, Jig. 
Cushioned feet of flies and beetles, 

M. 8 
Covier's opinion of smell, M. 61; 

classification, M. 889 
Cynipidte, Westvood, T. 121 
Cj/uipt, A. 147 ; 871 : 882 ; 888 ; MS ; T. 

M ; C. Oemtta, A. 890 ; C. iiuereua 

gtmnue, A. 878: C. <iuereu» it^feri, 

A. 385; C. querent peduneuli, A. 987; 

C. ptenet, A. 888 ; C. Rotte, A. 876 ; 

C. SalicU, A. 380 ; C. viminali; A. 

876 
Cynoturua erUtatut, M. £4 - 
Cjmthia Ctttdui, Steph., A. lOB; T.W, 

M. 45, Jig. 

Danrin and RoUnet, fancies of, T. 9 

BoMychira pudibunda, Steph., A. 328 

Datum Mtramonitmtt M. 85 

Death-watch, A. 804 ; insecto, M. 98 

Death's head moth, cry of the, M. 96 

Death, approach of, indicated by in- 
sects, M. S9 

Bebraw's observations on bees, M. S54 

Deeandolle's expeiiments on plants, 
M.80 

Deformed butterflies and moths, speci- 
mens of, T. 850,J1^«. 

De Geer's opinion of the glotr-worm, 
M.884; classificaUon of, 88i 

Ddphinium ehoUanthum, M. 175, Jig. 

Dfslongchamps, experiments by, T. 
288 

Destructive migrations, M. 169 

Dew-berry, moths' eggs fi>und on the, 
T. MB,Jtg. 

JMaphora nwiullca, Steph., T. 314 

DlmisiTe migrations, Ai. 278 

Digger, M. 878, fif. 

Diving water-spider, A. 885 

Division of labour, M. 298 

Dock weevil, experiment with, A. 325 

Domestic importance of insect study, 
M.861 

DortkuiOyT.OB 

Dragon-fly, evolution of the, T. 887 

Dragon flies, grub of, T. 162,^.; dis- 
section of the grub of, 162, Jig. ; 
mask of the grub of, I9*,jlg. ; trans- 
formations of, 836, 887, Jig.; male 
green, M. 67, Jig. ; voracity o^ 159; 
male and female, 211 

Drilutflavetcenty A. 416 

Drink, effect of on the saliva, M. 89 

Drone of the dung beetle, M. 95 

Drum of the ear, T. 108,^. ; of the 
field cricket, M. 78 ; of the grass- 
hopper, M. 79 Jig. 

Duelsof bees, M. 828 

Dumeril's opinion of the glow-worm, 
M.222 

Dunbar's experiments on queen bees, 

M. 814 

Dnng-beeae, A. 249 ; cleanliness of the, 

A. 850 
Dung.fly, with eggs, T. 4A,Jig. 
Dtuky-anU, A. 888 
Dying ante ili treated, M. 804 
Djfdera trylkinm, Walckenaer, T. 

858, 859, jl^.t magnified Imd wd 

comb of, T. 859 Jig. 
DgtUcmt, M. 48 



Ear of the ctab, M. IVJ^Jig. 

Ears, position of, in certain animals, 
M. 105 

Earth-mason caterpillars, A. 200 ; out- 
side walls of the nests of, A. 801, 202, 
Jig. ; nests moth, &c., 205, Jig. 

Earwig, hatching eggs, anomalous in- 
stance of the, T. 102 

Earwigs cannot get into the brain, T. 
103 ; its Jaws, M. 145 ; their can- 
nibalism, M. 147 

Eating insects, M. 144 

Eclectic system, M. 801 

Economy of nature, reflections on the, 
A.fil4 

E 



Blateridttt M.226 

£fa<er iioc«J/iic«w, Linn.. T. 280; M. 228» 

Electtie centipede, M. 980, Jig. 
Electricity, influence of; on iuMctSy M. 

21 
Elephant, smell in, M. 52 
Emb€rizapteoru, Wilson, T. 58 
EmmeU or jet-^ts, A. 279; galleries 

of, in trees, 881 ; populous colony of« 



:oon of, 821 
\960 

168 

; 840:858; 

; 128; 858} 

*,Jig. 



I, ISO ; nests 
f^. : grub of 
es of GossuSf 



one day, M, 
1.206; I 

Digitized by VjOO^' tS9} ^t 
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KpkenurUa, T, M : ITS; If* M; ih»* 
^nl •MenbUw«CT.:878 
Bfipotu nidvtan*, Latr., A. 88 
Erimaeemt E*ropam»t T* 187 
Eriagaater l«nutrU» A. 887; T« 814, 

SI5; esjperiment vlth, A. 8i7 
SriMomtmaUt ImA, U. 178, 178k Jig' 
JErioMoma poptdi, Leacht A. 8»8»8M 
ErMalU «nNur, Fabr., T. 184 ; 8Sii j and 

.Jb.ap^onnff, Meigtn, T.8 
Ermine moths, encampfau catanillan 

ofthe.T.SOS 
Error of Goedart and of Da Mat oolk> 

oamias the prodaction of ben, T. 5 
Error of VirgU and ColumeUa es- 

phuiwd,T.4 
Smetidiag^hiea, Ochwnheim, T, 14f. 

Aumsffmu, T. 807 
Emptoeamus granellm^ T. 181 
Bmpheamd and Timm, d u il in c ltoi af 

grain by, T. 8S1 
AtrgiomM Mfmm^ Btgph., T. 80 
Smmia mfnibgaMtr, T. 86, J|«. 
E volatien of Mme inaacts, fixM mt «f 

the day for the, T. 8l8 
Exotic plants MmetinMi aeleoted by bi> 

seeu as food for theit' young, T. 89 

— ^Itions of anto to captatc atavti. 



m. oMi 

Expertanenu on dw gnat's life-beat «f 
ens* T.76( en the volf apider, by 
Sirammerdam* BennM, and J. li., 
105; showing the enibTyohntMrfly In 
the caterpillar, 184 

^aa, maltt|rijin^, M^ 188 



M.864 
#Ww<i*f^h««i,T»881 

r»lto HnmnemhUt T . 881 
Fasapiobabled ' 

18S 
Fecnndlty of innets oatapand wHh 

other animals, T.«8 
Feet of fliest appatatos in the, T. 888 
FaHt muiiemtatm$^Vmitn.» H.181 
Ftanala antt take off dieir own iHbm, 

M. 848; their authority. 808 
Female inaacts ■hott*Utcd» M. >i« 
Fteld-crlcket. A. 844 
Fishes, smell te,M. 51 
Fm-Os of the Waatindieak U.9n,Jtg. 
Flea, leaping muscles of the, T. aoOlT. 
Fleas maide to dmtr mlniataie oeadieB, 

T. 18 1 M. 188{ sacker o^ 188««n- 

veiiiiou of« 181 
FOes i»UfeUa), paithmant-UkB pi^M 

case of, T. 888 
FIy^4(nttoQS proccdwe in, 1I> 8)r 
FtgmuJanilator,M. 107 
Folded wings of some two-irtuged IHtt, 

Feed, effteta «C; on bee gmbs and 

pianto, M. 816 
Food, growing, pUnof iip pl yto gv M.888 
Food (^'Insecu, M . 148 
Foot of the fly, suppoaed qarfaiga in the^ 

F««^ French, M. 87a»J^f». 

Foieign an«s» A. 884 

rorftcUa auriemlaria, Linn., T. lOSs 

84S; M. 14S 
^^trmicm bnmmtt A. 898; If. 118; 

P. «ec«, M. 118; P. e*»pitum. Lair., 

A. 860. W7; T. I88:>. jta, a! 

M8 1878(8881 T. 118{ 188; 880 ; 408; 

£. >Mm^ M, 86 1 F. JMmlmoJ^ a! 



T. 410 ; li. 8S » 9>ii8. ». 4 

nd F. r^ta, A. SOT i F. n^fTV, A.a8B. 

F. n^, Latr. A. tOB; 871 ; 888; 

T.8W;407» M. 38 
Formicaries, glazed artificial, A. 988 
Eertnieiiyylar caperiMeitfa. A. i3« 
FDnmct'dtf, Leach, M. 170 
Fo»>mflih aad catetpUhur, V. TV^Jtavw 
PrankUn's experittNnt On anla» M. 9f 
FringiUa cMtrU, TemoUneL T.88 
Frtf^«s d wnt i t i c e , Lten., T. SS 



P>eg», 
T.81 
Pratt gTuba,T.S48 
ii^gwa loMtentaHa, Uaa^ M. tm^Jlf, 

GadiuMorhii0,M*\t 

QlMetUt bee-hives faainind by, T. IH 

Qallaia ctrtama, O. aivearimk Fabr, T. 

SSS.SSS 
Gall IBea, ea^eiflnenio «rttk» A, SMf 

stroctnre ci, A. 878 
Gall-fly, OTipoattor of «he» A. 89l,i^. 
GaMiiiecta,T.88 "^ 

Galls, oplnioaseanocmlBg«MCWMe«£ 

A. 878 
Gammatiu Baec an m, Pabir. T* 8W 
GeewiMM OrfeopfraCmMs Pabr^ If . 98 
Gamma moth, silarm ceased in rraac*- 

by the, T. 811 ; calculaUon of Ihc fc- 

eundity of tha^ T.818; liaiMfciMia 

Uon oi; T. 818, Jt^. 
Gmatrofkmetfver^fMiSt T. 888 
GaiteropkUtm tftdt liaach, A. 48f 
GasttrwhUu$ J um m v k M a l Ui VmA, 

Glit agUit, Thunbeif , T. 89 

Geometra ftfanaHa, T. 88 

Geemetrle apiden, A . 888 

Geometridit, Steph., T. 147 

Geotrufkt sttrcorartet, A. 948; Iff. tf 
48; 63; 88 

Otrru loautri*, Latr., T. 889 

GlanTille-FTitilUry, neat ef, A. I9t 

Glasses useful 88 hasect e^ea, M . 889 

GUre;M.lBfI 

G14v-««rm, aeppoead 9nal emae «f Hi 
light, M.9B8: male aad innata, a8^ 
Jig$. : head of the, 884,;!^.} nude. In- 
minous, 825; time of a pp e ai wnce ef 
the^887 

Gnnt, rcmaitableeTolatieii of fba^ T. 
817, 818, Jtg.t daneen In winter, T. 



808| faiteSfdMiger ef, M.I88 ; soeker fl^ 

189, J^.; its medeeftaeidng, 188, Jlf^ 

OaMatfermhif their egg*«oatB T. 78« 



Jig. ; magnlhed view e^ T. 78 J%. j 

aquatic grabs tt, T. 186, Jbr. ; main 

and female, 187,Jtoa.( Irtdi, Hpen* 

ser's deMxiptien e< If . 888 
Geat>-mo(h eaterplllat eacapfaig ftwna 

drinUnvglaM, T. 179. Mg- 
Ofidart's opinion of the pettfiif ef apM^ 

de8.M 834 
CoMn* ««Mw, fltqdi., A. 14 1 M. 98, Aw 
Odden-tail moth, winter nest ef Oh^ 

A. 881 : female of; T, 99,Jitr.| tvae- 
, aers of the, T. 84jig. 
boldaoUth, iiilailaleiiiini ^ T. If7| 

mistakes gnats for aphides, M . 941 
\pmuptervx rAoAni, T. 888; 888 { iUf^ 
^ sails o^ 800, JI*. 
pordii ofiMlM, LfaUBn T. 89 
JBoriiiMwnMtfnw, Linn., T. 9 
Goald*s obaertailoaa entaaaleai*, M, 



imnnr. 
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Graiiakmtt, Viflora, T. 19 
Grasshoppers and spring 'taUi, laapllii; 

Grasshoppers, sounding iiulniiment o^ 

M. 79, Jlgt. 
Green lace-winnd fly, T. 401 ' 
Grub, A. 9«,j%. ; of the bnese-fly, its 

comnianicatfon with the air, 418; 

parasite, of the gaid«n-suul, 419; ef 

the dragoo-^, T.lti; of Ae deck- 



"r* 



Gvuhs, stimctare of, T. l» i vorael^ of, 

T.M» 
4i*yUidm,t&.7\ ?»; 104 
0tyUoliU-aa vulgari*, Latr. A. t4S 
Guard of the Queen Bee, M. 8^ 
"' )S]r-nM>th, slender oovering ef tiie, 
.8g3; compared in itsjuroceedinffs 

to the eider-duck, T. 78 ; nmale, with 

mode of depositing its axi. 81, fig. 
^rmidm. Leach, T.SV ^ 

Gi/rtniM, T. 883; M. 115 
«yHmM naMor, T. 888 } 861 ; M. It8» 

Jig- 

Bamatopota pluviali$t M. Ml, ^,; 

sucker of, ib.Ji|gw. 
HiUieti, T. 54 

SalictutfklvoeinoiiUt Steph., T. 58 
BaUieatontinna, T. 899 
BaUiea nmorum, Illigar, T. 9X9, M. 

Ml 
Hare, hearing in the, M. 108 
Barp«Hdm, Mao Leay, T. »» 
Barpahu, M. 107 
Harvest bug, M. HftJIg^; deUeacy of 

taste in, ib. 
Hatching of insects* enn, T. 100 
Hatching, period of, IndtlHeitced 1^ tKB* 

perature, T. 187 
Hawks, red breasts, &c. vibrotoiy mo. 

tions of, when flying, T. 861 
Hawthorns, armi.gall ef, A. 88i,Jlf. ; 

weevU, gaU of the, A. 880, Jig.; 
. pseudo-B^ls of the, A. an, fig- 
Bearing in insecU, M. 78 ; organ of, in 

insects, 105 
Hearth orkket, hybernation of the, T. 

414 
Heart*»«aM, dispenion ef the seeds o#, 

T. 94 
Heat, effbcts of, e* ^ge, 118 ; ansa att 

in insects, M. 18 
BeUM tuptrsm, Miillcv, A. 418} M. 14S 
BdophUut pendului, Meigen,T. lS»,fig. 
Benurobida,Le»ek,r.4»i 871 
Bemirkifmt lineatut, and M. obtounu, 

Latr., T. 880 
Bejrialiu hunuM, A. 201 ; 888 { T. 16 ; 

85; 150; 818 
M**fMria malvw, A. 180 ; T. IftS ; with 

caterpillar, chrysalis, ftc^ A. 189, 

Jig. ; B. comma, Fahr., A. 88 
rimian Fly, 981, Jig., as described by 

Mr. Say, T. MS 
Bipvarekim Galatkta, Laaoh, M. 88; 

jlg. : H. ByperanthvM, Fabr.. M. 88{ 

>gf ! 98 ; mljurUna, T. 48 ; if. 9am„ 

philiu, M. 94 
Btpoobotea equima, T. 117 
BippoMieida, Leach, T. 11« 
Birundo donuttiea, T. 88 
Hive-bee, architecture ef the, A. 88 ; 

arrangement of oells ef, A. 188, fig. ) 

fbundatien-wall aad cells eom* 

meaoed* A. 18&. Jte.; raooika^le 

(irciMiistanpe jnttM, T. 991 ^^^ 



JNNiaafcni M 88 ' 

Honey-ceU, foundatioil of tfl* flrst, \. 
ll7>J>g-; wax-werklBg bees esV«Ot 
their own wax, A. 118 

Honey-cells of the hive^bee, ftmn ef 
the, A. 190 ; vsaseae for the form ef 
the, 199 ; experiments of Huber coi|- 
oemlng the fbrm of the, A. 198; 
commenced in the foandation-wall, 
185 ; deepening of, 187 ; polishing 
of, by nune-beee, 198; Dr. Bar- 
clay's diacoveiy concerning the, 180 ; 
ivregularities in the worktnanship of 
the, lai ; flnishing of the, 187 ; var- 
nished with propolis, A. 188; 
strengthened with pissoceios, 186 

Honey«comb with bees at work, A. 80, 
JI^. ; commenoement in forming, 115; 
distance of, firom ^aoh other, 189; 
carved, 194 

Honey-comb Moths, tranafonnatlons 
of, T. aiS.fig: 

Honey-dew, theotetioat aoeonnts of, T. 
18 ; accounted for by experiments, 18 

Honey-guide of Africa, A. 146 

Honey, poisonous, account of, M.81 

Hooked aquatic pupa (f^ydro^oinpa f), 
T.887 

Hopfia, M. 90 

Homed Mason Bee, cocoon of the* A. 
897 

Homed Wa^, male and female. M. flS 

Homet*s Nest, A. 78 i in Hs fin^ stage, 
80 

Horse-sttegers, T. 188 

Hounds, smell in, M. 90 

House-cricket, A. 941 

House Fly (IfiMca donwHeffU o*i^ <4 

House Spider, enqoaeaa aecoant of, 
A. 857 

Huber* s esp^ments on smeil, M.47: 
experiment to prove the organs of 
smell, 64 ; aocount of ant battles, 885 

Humble Bee, iQale and female, M. 818. 



\.. 



Hypogymnndupar, ot 
T.15; 88 J 78; 180 



ditpar, Stephen^, A'&Wi 



, A. I96jlg. 

Ichneumon fly and ithe oockoo, em« 
parisen between the, T. 59 ; with iti 
ovipositor, T. 57, fig- i nmav «f 
9! M Q 
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Fliet,A.a7 
Indicator Mqf^, VeUI., A. 145 



Impulsion of fluids into the wings, T. 



Inuigo,A.l»;^. 
Impulsion of uui 
841 



Instruction derivable from oonunon 

thinss. A. 1 
Ii 

II TO- 



16; 
«», 

by 

•w 



les. 



nor blood, 401 ; alleged discovenr of 
a circulation in, 402 ; torpidity of, in 
winter, 406 

Instantaneous appearance of insects, 
T.19 

Instinct, infallibility of, questioned, T. 
76; mistakes of; 77; irregular disclo- 
sure of the different individuals of 
the same brood, 315. 

Intestinal canals of caterpillar, pupa, 
and butterfly, T. iOl^ Jig:; worms, 
239, Jigs. 

Intestinal worms, mistakes of Linneus, 
J)r. Barry, and Dr. J. P. Frank, re- 
specting, T. 297 

Italian locust, T. 240 

Jaws of insects do not indicate their 

food, M. 144 
Jet Ants or Emmets, A. 279 
JtUut terrestru, T. 384, SaO,Jigt. 

Kircber, curious experiment of, T. 2 ; 

recipe for the manufiu;ture of 

snakes, 2 
Knapp's opinion of the glow-worm, 

M.2a2 

Laboarers, dutiei of among termites, 

M.881 
Laburnum, section of the bud of the, 

T. 136, Jig. 
Labyrinthic Spider's nest, A. 356 
Lacerta agilitj Linn., T. 108 ; L. Gecko, 

Linn., 800 
Lace- winged Flies and eggs, T. 45, 

Jig. ; fly and grub, SJl.flgs. 
L*5*ey Moth's eggs, arched form of, 

T. 86; transformations of, M. 74, 



xXb 



Lady Birds, popular mistakes respect- 
ing, T. 209; transtbrmations of, 
traced to the ^gs, 970, figs. ; migra- 
tions of, M. 267 
imarck's classification, M. 389 

HitiaiM.109 T . 



Lamf!^ ftoffi^t T.. 80; M.i 
La 
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Jtmttfitt. Iff. I, f% 

Ixicust, T. 25i« .fig.t nlgratfooi of. 

M.909 
liocust Moth, tingulaito te the, T. 

S» 
Locusts, ravages of, T. BM ; swarms of, 

in Souttwm Africa, T. 8f7 i do bo« 

chew tbo cud. If. 130 
Xosotenia rtkoM, Stnih., A. 100; T. 

tl I L. roaana, ib.. A. 148 ; T. 1« 
Xoaria «oda, Latr., A . 87 
loyalty of bMs. M. ato 
XMcamw oerviM, M. 10, Jig. ; 14S 
iMmbrieua ttrrutrU, T. 7«: M. % 
XiUminodtj of thiiea, M. 880 
LamiB«as insecu, M. 888 
Lyeana jMrntu, Fabr., T. 871 
X^emvitdmt Laach, T. 87»,880 
Lyeoam saceata, 1m^^ T. 10«, )8«, 888, 



Jf ao Leay's claisificatkn, M. 985 
Maeroglotta tUUatarumf M. 50, fig. 
Maggot, A. 80, fig. 
Alaggou, structure of; T. 188; of enue 
. flies, populwrly called the grub, 888; 

▼oracity of, Hi; of blow flies, Tora- 

city of, 868 : of blow flies, instance of 

num beiog devonied by the, 988 
Male ants, death of, M. 848 
Male bees massacred, M. 85(1; M«M> 

times preacTTad, M. 861 
Mallow butterOy of Fiance, A. 188 
Mamttra Brasaiem, Tieitachke, T.US; 

M. oUraeea,il3 
.JJianocaTrlng of s a n gui n e ant^ M. 841 
JfmMf, A. 88 : T. 148 : cannibalism of, 

M.144; Jf. orotona. Linn.,M. 164; 

Jr. religioto, M. 157. fig. 
Markwick fly, T. 881, fig- 
Macy Riordan, extraordiiuu^ caif of, 

by Dr. Pickells, T. 837 
Mason.anU, A. 855 ; artificial hive fbr 

observing. 8S9,^. ; nest, section of. 

VO.fig. ; contrivance of to strengthen 

their nests, S7I,Jif. 
Uason-bee, A. ^,fig. ; nest of a, on the 
. waIlofGreenwichPailF,8aHA«.iBUie 

and female. M. 213 
Mason-bees' clay mine at Lee. A. 85, 

fig. : labour estimated, 87} stnioturcs 

o^ 41 ,J^. : restless disposition of, 48 ; 

«iwl nest, *9,fig. • 

Mason-spiders, A. 



860; nest of, 868, 

liuon-wasp, proceedings of a, at Iiee, 
A. 26; mandibles of, V, fig.t cau- 
tion of, etttwittad hy a fly, 88 ; struc- 



ture of a, 89. Jig. . 

of*89,jl^., 9Ufig.i stOBinc «p live 

caterpillars, 88 
Mason-wasps, A. 9ttfig» 
Massacre ot male bm, M. 858 
Maternal care of iqsectt mpecting thdr 



eggs. T. 48 

MailUary I 



J system, M. 888 
Meal-worm, the grub of Tetubrio moH- 

tar^ T. 884 j andbeetle ptoduoedfirom 

it,835,JIg«. 
JfMiMfHna etrehriibrmk, Taitkimm, 

T. 8 
Megachiltj Latr., A. 88; IT. oenton- 

eutaru, 59 ; M. murmriOt 85, 87 ; 88, 41 
ir«lito« cMKEta, A. 178 
XelototUka rvficornu, Fabr., T. 831, 

fig., 888; Mt. vmtg»ri», 885. 887; 848 
M(u*mbrina meridiim^, Meigan, T. 40 ; 
MtnOU^ M. 184 
Metamorphoato, HPpgiB^ taia^ aaX 



MiMbl8» T. 181,4^1 III* i«M ai; 

e^iBctedto,S58 
MicrogtuUt apMdmm, Splnela, T. 65 

M. gtomtnOus.tl, 88, «5 
MidgS. delioaoy of taste in, M. 98 
Midges, obUque pace of, T. 884 
Migrations iu Palestine and Bu>ep«, 

T. 857; of Inasots, M. 77; dtttnu}* 

tlve, M. 869 
MUittea artemia, Ochs., M. 1$ 
Mimoau pmdUa, M. SI 
Mining-ants made slaves, M. 851 
Mining-bees, A. 43 ; oeU o( 44 ; thc&T 

dMteent pcoceedfasgs in Bzitaia and 

in France, 44 
MinMUajaiapa, M. 51 
Mistakes from hasty inSnancet, M. S{ 

from similarity, y. 881 
Modem system, M. 881 
Moisture necessary to taste, M. 87 
Mole-cricket, A. 848 ; with outline of 

one of ita band^ 848,^.; nest o4 

S**,fig. 
Motoktmt, T. 887 
Momu maura^ Oehs., A. 819 
Mosses en walls, orlatai oJ; T. Sir 
MolacUUB, T. 363 
Moth, winter nest of the brown-tailed, 

A. 330; winter nest of the golden- 
tailed, 88}; egg of the brimstone, T. 

Moths, ingenuity of; T. 79 ; anal twee- 

sersof, T. 84 ; male and female, M.914 
MoUoa indispensable to life, T. 858 
Mould in the heart of an apple, wrifia 

of, T. 80 
Moulting or oasttng the skin, wrocess of, 

in larva, T. 1«9 ; position of the hahla 

in the, 178,Jig«. 
Month sysum, M. 888 
MufT-making caterpillars, A. 888,^.; 

1 vision, M. 



S 

J I; a; MM^ 

» : m'. 80} 

?. 78, 100; 

J I 981 ; 980; 

Mmaciaa^i4m\ M. 140 

Muscles of the bee's tongue, M. 179, J^. 

Muscular strength of fleas, T. 889 - 

Museum beeUe, grub of, T. 197, fig** 

MutUla, T. 47 

MIygaU avicularia, T. 894, 885 ; 887, 

fig. ; emmemtaria, Latr. A. 881. 8«8, 

J^. ; eyes of, a68J|g.; parts of the foot 

and cl«w, mi, fig. 
MygaU cratiena, A. 360 ; niJittoiM, 

Walok„ 860 : Sttuvmgami, Latr. 8«8 
MyrmeUomformumtaOt Fabr., A. 98 ; 800 ; 

T. 884,885 
Mymuta rubra, A. 966 

Kais, T. 887 ; water wemos, 159 
Names in natural history, use of names 

in. A. IS 
NatUTa]Uts,differentopinionsaf, A.75; 

discrepancies of opinions amoag, T. 

413 
Necklace bMtla, A. 9M 
Jiecntphaga, M. 61 
Naero^rua aemUtor, De Jean, M. 4$, 

figa. ; veaviUo, A. S47 : OT 88 



Staph.,!. 911 

2n3 
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INDEX* 



jfemt OigdM^ cmib, T. am, mi, fig. 

Nemalva eaprea, Steph., and N. satieit, 
T. S15 ; Sl7f Ribuii, ib. S15 

Jtemojpitryx coa. Leach, A. 2S 

JKepa einerea, Linn., A. 88 ; T. 48 ; M . 
89 : neptunia, 187 

JfepitUe, Leach, T. 1S8 

N«t«, pendulous leafj from Bonaet, A. 
832 

Net forceps, M. Sit, jfifg. 

Nets for insecto, M. 1160, 870, 371, 872, 

Net- work cocoon, A . 384, fig* 

Negro ante made slaTea, M. 851, 888 

Negroes, smell in, M. 30 

Night insects rest in the day, T. SOO 

Jfimuu, T. 185 

Noctua Alga, Fabr., T. 141 

Notodonta zUtae, Steph., A. 171 .* T. 

151 
Jiotoneela glauea, M. 178 
ITotonectitUe, Leach, T. 866 
Nuise bees, A. 91 
Nut and aj^le tree beetles, tranrforma- 

tions of, T. 243,figt. 
Nut weeril and its transfonnations, T. 

848 
JfyeteritM Hemuaud, Leach, T. 385, 

Nynph, A. SI ; of the Timilidan gnat, 
mode of its suspension, T. 886 

Oak apples, A. 384 ,Jlf. 

Oak, arUchoke gall ofthe, A. 378 

Oak currant galls, A. 887, fig. 

Oak leaf, berry gaU ofthe, A. 870, fig. 

Oak moth, small green, A. 162 

Oak, root gaUs ofthe, A. 205, fig. 

Oak, woolly gall of the, A. wa^fig. 

Odonettit potatoria, Germar, T. 15 ; 36 ; 

103 
Odours, Le Cat's opinion of, M. 45 ; that 

are offensive to insects, S3 
OdynmM, Latr.. A. 86 ; 46 ; 166 ; mura- 

riut, ib., A. 89 ; 58 ; 55 
Odyneri, T. 57 
iEeophora, Latr., A. 888 
iEttrui bovit, Clark, A.400| oi?i«, 409; 

tarandi, Linn. A. 406 
Oil beetles, slow movement of tbe^ T. 887 
Onwei, T. 409; M.7a 
(huacu; A. 810 ; T. 98 ; 99 ; 879 
OnUetu armadillo, A. 857 
Ophion luteutn, A. 105; T. 46 ; O. Vinu- 

Us, Steph., A. 885 
Orgjfia antiqua, Hubn., A. 884 ; T. 94 
Ormihogalum umMlatum, M. 80 
Omitkomyia avieularia, T. 401 
OrthopUra, M. 48 
Orvetet naneomu, Illiger, T. 88 ; 174 ; 

dissection of larva of, T. 175, J!^. 
Oscillatory motions of some tipulidse/T. 
.850 

Ottnia bieomit, A. 86 ; 38, 89 ; 41 ; 386 
OtmiaPapaverit, Latr., A. 54 
Ourapterj/x Sambucaria, Leach, T. 145, 

Ovary or egg system, M . 390 
Ovipositor of ichneumon IPimpla'), T. 

^^fig' i a remarkable, T. S58 
Ovo-viviparous insects, T. 109 
Oulic acid, lu poisonous qualities, M. 86 
OxftUaincarnata, M. 80; O. ttrieta^ M .80 
Oxyurida, T. 837 
Oxyurit vermicularit, Bremser, T. 837 

Painted lady butterfly, M. 45,Jl^. ; ml- 
'rations of, M. £66 . J «• . »«" 

Xing as Uipe^xs to iDc^cts, Ji, sge 



Faixin; of ApUdci, M. 184; of anu, 

^41 ; of bees^ 858 
Palpi, organs of touch, M. 9 
PlipiUotMie, Leach. T. 880 
Papilio MachaoH, T. 881 ; 800 ; 848 : M. 

58 
PapilUg, M. 88 
Parasite of the cabbage-caterpillar, T. 

:61 ; of the cock-roach, T. 66 
Parasites of «ggs, T. 68 ; of the aphides, 

65; of bees and wasps, 67 
Parliament of Paris, strange enactment 

ofthe, T. 200 
Pamtu, M. 115 
Parut caadaiut, T. 98 
Peacock butterfly and its chzyaalis. T 

Pedieia rivoia, with its poiser and 

wingjeu. M.98,fig,. 
Pediculut cocantua. Scop., M. 87; P. 

humamu, T. 185 ; egg of, 186, fig. ; 

Swammerdam*8 opinion concerning, 

Pendulous leaf nests, A. 3Bi,fig. 
PetUaloma, Latr., I30,fig. ; M. 30 
Perfect insects do not increase in sice, 

T.847 
Phalangidce, Leach, T. 360 
Phalangivm, T. 360, Jly. ; P. opUio, 879 ; 

M. S9 
Phasma, T. 143 

Phattnatte, Llchtenstein, T. 143 
Philosophic errors, origin of, T.S96 
PUogophora metuuiofa, Ochsenh.. T. 

42, 195 
Pholcut phaUmgMdet,W3.lck, M . 5 ifig. 
Phosphorescence of the sea, M. 883 
Phtyganea, Linn., A. 186; T.40L 
Phryganea atrata, A. 19 
Phryganete, M. 160 
PhrygoHida, Steph., T. 880, 981: M. 

805 
PhyUiaJUiata, Dumeril, T. 144 
Pici(te,A.87a 
Pieut, T. 33 
PieriB eratagi, Steph., T. 177; 214; 

879; and caterpillar, 880 J^f. 
Pimpia manifutator, Gravenhoist, T. 

56; M.108 
Pimpia ttrobUtittts, Fabr., T. 50 
Phis for insects, M. 877 
Piophila catti, Fallon, T. £68; 965 
Pismureasor wood-ants, structure o^ A. 

Plan of study, Addison's approved of. 

M.858 
PlanorbU, A. 186 
Plant-bun, 

some, T. I 
Plants on which Insecti 

860 

Places where insects are found, M. 860 
Plant-louse, A. 891,^1^. 
Platygaater Tipulm,LtLtx., T. 860 
Pliny's description of bee-battles, M. 889 
Ploiaria vagabuMda, Scopoli, T.SSO: 

881,^ir. 
PlutiaChrytiHa, T.SUSi P. Gamma, 

Ochsenh., T. 811; 360 



of 
are found, M. 



Poa antuia, M.' 25, fig. 

"'^ tica, andP.Aofo««ricaa,T. 



Podura ajuatict 



PoduridtB, Leach, T. 808 

Poison ofthe bee, M. 885; poison-bag, 

386, j?^. 
Poisonous honey, account oL M.81 
Poisons for flies, M. 80 
Poitou and Holdemcss, dcftmctioit by 



index; 
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Polyponu vertieohrt Mich. A. 961 
PolSommalut AlexU, Stephens, T. 871 
Poturo eonttaetOt Latr. 
Poniia BrasiietB, A. 19; T. 85; 61 ; 6S; 

«4; 138, I3«; 880; SIS; M. 38 
Pontia Cardaminei, T. 816 
Pontia Rapa, Uavorth, A. 183, M. 41 
Poplar-semi-galis of the cottony aphia, 

A. 89«,^, 
Popp7-flower-bee of Largo and of Bercy, 

Poriketia aur\fltta, Steph. A. 174 ; 829, 
830; T. 103; 808; 349,850; M.75 

Portheaia aurifiua, andJP. Chryaorrhmtf 
Hteph. T. 88 

Porikttia ehry$orrhteaf A. 389 ; 881, T. 

Pieservation of insects, M. 376 

Prooessionary caterpillaxs, nest of, A. 
93* fig. 

Propolis, A. 105; opinions of the old na- 
turalists concerning, 106; discovery 
of Httber concerning, 106; Mr. 
Knight's obaerrations on, 109 ; various 
uses of, 109; basket for carrying, on 
the thighs of bees, 110; process of 
loading with. Ill 

Protearabmt vulgarity Steph.« T. 886 ; 

Pseudo-galls, A. 897 ; gall of the bram- 
ble. A. 897; of the havthorn, 886; 
ofthe Scotch fir, 899 

Pioau abdominalU, A . 805 

Paychodm, Latr., T.S84 

PttrophjfUa, Kirby. T. 148 

PUropkonu fmtadaetyliUj Leach, T. 
845 

Puhse irritant, T. 890, M. 187 ( 178 ; 188 

Ptdex penetrant, M. 91, Ac- 

Puti€idti,T.dM 

Punishments among ants for laztnees, 
M.805 

Fnpa, A. 81, Jtg.i of Cicada, SO; of 
Sphinx LigvttH, £1 ; of a water-beetle, 
fl! ; of blov-fly, and of mphus, T. 
S84, Jl£f«. : of the chameleon fly, stmc- 
toie of, 898, ngi. t of the lappit moth. 

Pupae, form and atruoture of, T.SSB; 
aianges produced on, by eTaporatlon, 
897; respiratory organs of, 80O; ex- 
periments on the breathing of, 801 ; 
valves of the spiracles hi, 808,^«. ; 
of aquatic crane flies and gnats, 
breathing apparatus in the, 804, J2^«.; 
transformation of; into perfiect insects, 
807 ; experiments on, led to the var- 
nishing of eggs, 318 

Pupa, cases opraed by extraneous assist- 
aiice, T. 386 

Purple Capricorn-beetle/ A. 196 

Fuss-moth, eggs of the, A. lB8,^g: pa- 
per-nest of the, 194, jig- ; cell built by 
the larva of, 195,^. ; how it escapes 
from ito ceil, 196; nest of the, with 
cocoons of ichneumons, 886, jigt. ; 
traniiformations of the, T. 158, jig. 

Pjfgasra butephala, Ochsenheim,T.148j 
808, 804, Jig. ; eateruiliar and eggs of, 
*0*,fig«- ; method of advancing along 
and devouring a leaf, 9M,Jlg. 

Pyralit ttHgtUatt, A. 197, 188 Jig.; 988 

Quadrupeds which lap, M. 174 
Qoeen bee, her proceedings in swarm- 
ing, M. 86; experiment of Huber 
upon, 855; 
(^uetin boe6,Kiy|U>7«inpDg, ](,88; batUes 



betwMBi 810; pntdoetd fron com« 
mon grubs, 818 
Qidnary system, M. 894 

Rabbit, sometimes eats fleth, M. 157 

Radiata, T. 358 

Rafl-building spider, A. 863 

Ranks, disthiction of among tetmlt«« 
M.831 

Raptoru, T. 861 

Ray and Willugfaby'a cUttification, U 
886 

Reaumur's enthusiasm for study, A« 
408; experiments on death's-he«d 
hawk-moth, M. 97, fgt. ; experi- 
ments on aphides, M. 838, Jig. 

Reds, a disorder similar to renal gravel* 
T. 178 

Red snow of the Alps, not expUiiwd* 
T.355 

Reduvitu pertonahit, Fabr., T. 165 

Iteduviut, M. 89 

RegtUut Crutaiut, Ray, T. 93 

Rkitgio vermi/io, A. 809 

lUtanmutfrangula, T.40O 

Rhododendron Pontievm, M. 38,Jlg^ 

Rhut Vernix, M. 86 

Rhynchkee Baeehut, Herbst., T. 244 

Rkynelunuu attimiHt, Fabr. A, 889 

Rivalry among female bees, M , 300 

Robber bees, M.8SB 

RodenHa, M. 157 

Rook, hearing in the, M. 108 

Rooks, aerial dances of, T. 86< 

Rose, bedeguar of the. A. 875 

Rose-chafer, A. 851 

Rose-hawthorn, A. 888 

Rose-leaf-cutter-bee, A. 59; mefbod «f 
working of the, 60 ; and nest, 61 

Bo*-wlllow,A.880 

Rousseau's enoeriments on smell, M. 90 

Royal proceeoinga among termites, M. 
896 

Rmma eraimgata, Dnponchel, T. 80} 
148; 145,Jlg. 
r,A.884 



Salivary veiads in man and in inaectfr 
M.87,88 

Saltiau teenieut, A. 857; T. 894; M. 
119, 190: 187 

Sampson's lion, bees in, accounted fbr» 
T.7 

Sanguine ants, tactics of, M. 841 

Sareopham eamariOj Meigen, T. 110 ' 

BatumiaPawinia, A. 880 ; T. 186 ; 818; 
815 

Savlgny's theory, M. 809 

Saw-flies, A. 158 

Saw-fly, ovipositor of the, A. 188, Jl^., 
lM,jlg.; comb-toothed rasp andsavr 
of the, 156, Jig.; grooves cut by it in 
the rose-tree, 158, Jig., of the goose- 
berry caterpUlar, eggs, &c., T. 215, 
fig,.; of the osier, caterpUlaM cf, 
817, JIj?- i of *J»e alder. caterpUiara of, 

Scanibaut pi/s/an'tw, Lhm., A. 851; 

853 
Seaiophaga tiercoraria, Meigen, T. 44 : 
Schirach's discovery, M. 311 ^ 

Seoiopmdrida, Leach, T. 884 
Seolj^ detltmeiar, GeoflTr., T. 845 
Scouu sent out bv bees, M. 884 
Scotch.fir, paeudo gaU of the, A. Q09, 

siSgg,T.4«.JIg. 

Sea, phosphorescence of, M. 883 

B«ed9 of jOmoi, (UMoa qf, T, 8^ 



«n 



INBBX, 



'AilipAmf' irfBMMt Klflijfi 9<Wft| cx« 

periment on, 86S 
SdMdrU AM, Steph., T. 917 

SemMbw tucocfliful wi4 uxuaoceMfoI* 

SnnUM vin4u, T. 40S. 
SeinMu bUineatat T. 4(llk 

BCBSM Or ilUCCtSi M. !■ 

Sentinel ants, M .298 

Sentinel v»»p«. M. Wt 

Setting of imects, M. 83« 

feses, distinctive marks of, M. 81* 

Sick ants ill treated, M. BOS 

SUk, hlstorr of Uie tntroductfon of. A. 

^llk.ti»be, side view of, A. 818, Jig, ; 
seotlen of, magnified, 818, J^. 

BUk-worm, prosressive increase ef the, 
• T. 187; gtoirth of idie, compared with 
that of birds, 168 ; increase of the 
■veli^t of the, within thlrtj days, 
197; Malpighi'saccoont of the trans- 
formations of the, 889, A. 818 ; tram- 
formatlons of, 814; the parts «f the 
cocoons of, irhioh ai« used la our 
Maixufectures, 8lf: varieties and 
species of, 380; Count Dandolo's ex- 
periments on, T. 187 

SUfkaLan 



sssis^s^rsr-"- 



Slave making ants, M. 848 

Sleep of the senses not equally wi^ 
found, T. 408 ^ *- 

Sing-worm of North Amecioa, T. Si? 

Smell in insects, M. 44; the males 
guided bj, 815 

SmerinAutfoptM^ T. 71 

SnaipAngoii, whh ben cntniag the 
flowei.,M.48.Jlf«. 

Social leaf-mining eotopUfaara, A. S88> 

Social spimiing «atetplllan, A. 8i» 

Sociality of iasoets, erases of, M. 988 

Social wasjM, A. 71 ; neit of, ftntnded 
■ ^y a single ffMoa(e,fl; aest of , eoro- 
pared to that of the taurrowing-owl, 
79; nest, materials tty f4; nests, 
structure of, 76, fig. ; nest, suspen- 
sion rod of, 77, fig.', «!«» GKUStfli, 

TI,fig- ; nest, extraordinaij number 
. offlen8lna,7« • 
Soldiers, duties of, amemg t«rmitcs, 

SoliurybeeCHa/tdtu), proceedings of, 

T. 68 
Solitarj waqp, (Csrasm), iCratagens of. 

T. 54 
Soundsof insects not from the mouth, 

M. 87; imperceptible to oertaiA eao, 

BfiecMc gravity of tnsect-egn, T. li 
6pecimens,anriingement of, M. 878 

"ints of, showbig the 



. „ f the seeds, T.W,fig, 

. Spkingidm, Leach, T. 71. 185, 880 
,»phiiuB f^Mfrf, T. 115, Jig.; 185; 

Spider, rafttbuflding, A. 368; diving 
; -water, 865; praceKUngs «f «, in n 
steam-boat, 368 ' 

Bj^ers net properly insects, A. 880; 
apparatus for spinning, 885; struc- 
tares of, 8i)5; suspended by a thread 
fr«*n the spinneret, ma,fig. ; extraor- 
dinary number of spinnerulcs in, 837, 
Jig.; thread of, magnlfled. 888, Ji^.; 
d^ootins of the lines of, 839 ; mode 
^attaching the ends of their threads, 
™®» JV- ; gossamer, account of the 
^'^^Vf^mivm^yg^vA mik 



flr,854; wtiit, MH «r, M4} L 
trie net o< 8S0, Jg.; nest, hiiwed 
door of a, 883 ; neM fiwD the West 
Indies, with a spring hinge, 868; 
cleanliness of, 868 ; claws, stroctave 
f^t^7,fig' : putting their webs, flm- 
cifttl account of, 388; sfaigularttiesel. 
T. 78: nests, coriwas, 91, fig. ; and 
caterpillars, methods of ascending 
their threads. 186 JS^^.; mode of comb- 
ing themsdvce, 888; walking on. 
water, 889 ; springing of, upon their 
prey, 894 ; flying wlt&ut wiags, 807 i 
lege of, M. 4; alleged to be httad. 
119; Tarious anrangements ef the 
eyes of, 187. 188, Jlgt.i disaocialilj 



Spider-flies, T. UT,fig 

Spinnoet of spidtt* Bii eegan of tancb, 

Spiiming-eaterpillars, A. «W. SH; 

structure of Ae legs ttid ftet oi^ 887: 

internal siructuvB (rf,aQ8 
Spontaneous geneiatiaei, tkwvyo^T. 

Sportive movemanti npt necewrily 

social, T. 887 
Spring-tail, leaping positkn of* T. 884 , 

Stag beetle, M. 10, .%. tjawaof Hk, 
145 ; male and female. 81 1. fig. 

Stuph^Knidm, A. 94D ; T. 881 :^. 58 

Stauroptu Pagi, Germ«*.tT' lSA,Jtg. 

Stemmau, or oeronet eyes, M. Itf 

Stephens's (breeding can^ M. 888 ; 
classiticatioB. M.88B 

Stethoseope eampanid to Mttanwj M. 
117 

Sting of the bee deKribed, M. 89S.J«. 

Stomach of the c«terpiUar, vewarkaUe 
in the capacityef tbih T. 18t 
„ Mic<4roiM, M. 808 

Stomoxydw, Meigen, M. 209 

Stane-mason caterpillar^ A. 987 : tiii> 
gular proceedings of, 918: colony of, 
at Biackbeaih, 999 1 f[kaa4«tkst of 
the tents of, §81. 

Sfroh'em^ c*aiii«2«o«, Meigen, T. 156, 

Stiawb^y mite, wpi4 gaUoping «f 

the, T. 888. 
Strength of inicels, miast»teinent» re- 

speoting, T. 185. 
SUttctnre of birds \o OQnt«lu 9JKt T. 

888. 
SbmuuwigarU, T.84. 
St^lapt Afe&ta, T. 87,JJr. 
Suckers In inseoth structun ef tho* M. 

178 
Sucker flf the gnat. If. 195, fig. 
Suckers of some insects adapted to 

flowers, M. 51 
Sucking insects, M. 17« 
Sudoriat De Geer, Af * 188 
Sugar-enu of the West Indiae, A. $88. 
Summer-fly, circuUc movements of a, 

T.a8e. 
Suspending chrysalides, mechinton a^ 

Suspensory dnctuie of catsrplllars. 
method of terming It I9 the swallew- 
tail, T. 881. 

Swjiinson, singular mistake of, ¥. 18t 

Swallow-tailed butterfly, catorpillar ef, 
weaving its suspensory cioctuie,T> 
98iJ!g«.; Kirby's account of tike ex- 
pansion of the* T. B4g. 

Swammerdam's observations est Iweii 

lklCCBe/cl8MMcn$k»,M*«« ^ 
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Hsrmoiag of bMS, M. 988; indicatiom 

of, M. ^ 
Sulvim ekterea, Temm., A. 282. 
Ss/lvia airicaoiUa, M. 115 

dhna hortefuU, M. 149 ; S. phanieunu, 
Oath. T. 86 ; S. rvbtada, fifl ; M. 115 ; 

S,frocA«iM,T.35 
Syrphif A. 388, 395; T. 4, 45 ; Tibratory 

motiaps of, when flying, T. 300 
Syrphidte, Leach. T. 5, 270, 888, 850; 

flask-shaped pupa of, 284 
SurpAw, T. 284. 285, 398 ; and larra 
, devouring aphides, T. 271, jig: ; S. 

areuatut, M- 39 ; S. inanU, muscular 

ribbons for moviug the wings of, T. 

gystemaUc arrangements of insects, M. 
880 

Tabanida, M. 808 

Ttf&aniM, M.30 

Tabby moth caterpillar devours butter 
and fat, T. 236 ; transformations of, 
886,^g'«. 

Taehina, T. 53; T. tarvarum^ A. 28, 89. 

Tact of insecU in discovering food for 
their young, T. 08 

Tactics of the slave-making ants, M. 
841 . 

Taste in insects, M. 83. 

Teazle moth, mistakes of Bonnet with 
regard to the, T. 325 

Teetonia grandist M. 104 

Tendetuetf Latr., A. 858 

Tendrrio molUor, T. 840 

TenthredinidUe, Leach, T. 121 ; A. 879 ; 
T. 218 ; M. 43 

Tenthredo, A. 152 ; T. Cereuit.T. 817 

Tent maker, the pondweed, A. 177 

Tent-making caterpillars, A. 5>23; ope^ 
rations of, A. 2U 

Tente, muff-shaped, A. 831 ; utUIty of, 
A. 893 

TephrUei, T. 882 

Te^rUU Cardui, Latr,, A. 890 ; T. 822; 
T. Serratuke, 70 

Termet arborum, A. 300, 80S ; T. atroa:, 
801; r.AeWeo«iM,Smeathro.291,800, 

i 808 ; T. 47 ; T. fatalu, Linn., A. 291 ; 
M. 181; r. lueifiigtu, A. 298, 808;, 
T. tnordax, 301 ; T. pultatorium, 304 

TermUes, T. 14; T. arborum, covered 
way and nest of, A. 300 Jlf. ; less de- 
structive than white ants, M. 166 ; sec- 
tion of the hill nest of, A. 300, JI^. ; 
hiU nest of, aoo. Jig. ; cell of the queen 
of, broken open, showing the labour- 
ers carrying off the eggs, T. 15, Jig.; 
powers of, M. 161 ; government of, 
894; wars of, 831 

Terras of caterpillar, grub, and maggot, 

exj^ained, T. note, 128 
Tetragnatha taiaua, Latr. A. 850, 858 ; 

ib. M. 18 
Tetropt pratuta, M. 123, Jig. 
Tettigoma ttptedeeim, M . 85 ; afuma- 
ria, Oliv. A. 147 ; T. 179, 191, 198, 
flg».; T.tibleen, M.aa 
T*«cte,Fabr.,T.279 
Theory of the evaporation of pupae ob- 
jected to, T. 898 ; of transpiration by 
means of heat, T. 307; objected to. 

Tiger moth, caterpillar of, T. \»TJlg». 
Timarcha teiubricota, Megerle, T.887; 
M. 8,Jig. 

Tim, A, 887 ; T. grawUa, T. 324 j r. 



horM, mxbf,9Sl;T,pmonMi*A. 

S8l ; T. tapetxelta, T. pOtioneUa, T. 

ve*tiatuUa,andT. dettruetor^ Stepb., 

817 
Tineidee, A. 883 
Tipula, T. 85, 804 
THpuiidoi, T. 359 
TtpuU eroeata, M. 98 ; T.erydaUina^ 

T. 885 ; r. gigttniea, Meigen, 879 ; 

r. motitairix, 379 ; T. oleraeea, Linn., 

195, 388 ; T. oleraeea, and T. eomieina, 

858 ; T. <^eracea, and T. eroeata, 829 
TimMda, Leach, T. 825, 858, 864, 867, 

iw.M.90 ^ ^ ^^ 

Tlpulidan gnat, tranaformations of, T« 

Tomieut typograpkuM, Lat. A. 88* 
Tongue hiinsects, M. 42; its ngidlty 

does not disprove taste, 83 ; of the 

bee and iU sheath. 178, 173, ^g«.; of 

the wasp, M.178 > . , .„ 
Torpidity in animals and plants, lllu*» 

trations of, T. 313 
Tortneida,A.S\i 
Tortrix cUorana, A. 171, 882, 865f 

elastic cocoon of, 822 ; T. vtrtdana, 

Haworth,T.203 
Touch, organs of, M. 4 
Tragopogon prateruie, M. 80 
Transformation of thegrub of the cock-* 

chafer, account of, T. 827 
Transformation system, M. 885 
TransmuUtion of plants into animals* 

supposed, 129,./Ig#.; Harvey's fenciea 

concerning, 289 
Traps for earwigs, M.147 
TreAoppers, carpentry of, A. 147 ; "lis- 

taken for grasshoppers, 147 : cutting 

instruments of, 14H ; ovipositor ot» 

150,Jlg.; nests of, 15l,i»^.^ 
Treehopper, (cicada) sounding instru- 
ment oV, M. 83. Jig. 
Tree wasp's nest in Ayrshire, A. 81 
Trembley's experimente on Aphides, ffl^ 

237, fljf*. 
Triekoe^a hiemaiie, Meigen, T.883 
Triehioeoma, A. 328 
Trieaoptera^ A.1Q5 _ -^ „ 
Tringa pxtgnaa;, Linn., T . 873 1^ 
Triton patuttrit, Flem., T. 177. 
rroc/iW«te,T,394 
Trogoeita Mauritaniea, Oliv,, T. 834 
Trombidium holoeericeum, Latr., T. 883 
Trumpet honeysuckle, M. 50, Jiff. 
Tumble dung beetle, A. 251 
Turnip fly, erroneously fancied to come 

across the sea, to Norfolk, T. 218 
Turf ants, structure of, A. 255 
Turret-building wliite ants, A. 801; 

singular form of the nests of, 808 
Twenty-plume moth, T. 845, Jig. 
Two-homed mason-bee, proceedings of 

at Lee, A. 89 

Umbrella used to collect insects, M« 

867 
Unger's observations on the supposed 

transmutations of plants into ani- 

mals, T. 130 . . 

Upholsterer bees, A. 58; taste of in 

ornament, 56 
Vrania Leilua, T.189 
Vria aOe, Temminck, T. 854 

Vallisnieri's classificatian, M. 384 
Vanellue criatatut, M eyer, T. 77 . 
VaneeM, T.4I, 860, 406; F. Anttopa, 
^ 808, 274, 276 ; caterpillars of, ,wlth 

naanec of monltiiig, 871* ^«< ; «VQ« 
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Iutf<aorilMcltfy«ai» A W,Jtg9.t 
V. JtaUmU, A. IW; TTli* 71, 978, 

' Sn : r.C. album, 99 ; T. lo, A. 3» ; < 
T. 877, SM, 895; F. fw^ydUortx, M, 
118; M. 44; K. UfMcir, A.8S9; T. 
48, 09. 878, 818, 849« 830 ; M. 88; 
catexpUUr ^f. T. 8M,^. ; intettinM 
cf caterpillar <>£, iOO^fig. i sti^cniion 
cfctmrsalido* of, 878, fl««.i F. ITr. 
iic«. F. ^«lm/a, and F. /<>, S«; F. 
rrftoe, F. /o. aiid F. itiKimpa, 148; 
F- I7r<tc« and F. its 810 

Vanetsa, T. IM, 188. 850, 887 

Vapourar moth, aggs of tluu on iti co- 
coon, T. 95, jflg. 

Varlow periods of iu disclosure in tha 
sama hrood. T. 814 

Tdia eurmtu, Latx^ T. 888; F.Wmi- 
tonun, I<atr.,d88,jLf. 

Vespa Britannica, aT?! : F. «raftro» 81 ; 
r.vutgark, fl^U 

retpida. M. 187 

Vine-lei|fi«nlninff caterpillar, A. 99 

Yidtt umif, B>k 146 

Yivnra yuktritu. Linn., M. 55 

Virgil's receipt for making a swarm of 
bees, T. 8 ; description of beo-l>«ttI«i» 
M.323 

Vision of insects, M. 118 

V>dueeUa flvmata, Meigen. T. 148, J^. 

ValueeUa, GeofHroi, T. 148, 895 

VoracUjr of gnibs, maggots, and cater> 
pillars, T. 196 ; instances of human, 
801 ; of the cockroach, M. 153 

Vulgar errors of insects being gena> 
rated by putrefiu:tioa and b; bUghU 
Jag wind*. T.l 

Walking-leaf insect, T. 144, JZf. 
V^ail-mason'bees of France, A. 88 
Wall-caterpillar, moss oell of a, A.18S 
Warrior ant {Temut btUiconu), A. 291 ; 
in tlie winged sUte, A. 801, jfg. ; used 
as delicate food, 802; nest, royal 
dumber o^ 205 ; nest, nurseries in, 
896; nest, galleriea and covert waja 
in, 298; dislike labour, M.353 
Wars of inaaot conununities, M . 388 
Wasp, paper made by the, compared 
with ouis, A. 85; card-making of 



Cayenne. 87} fly (ekrytotoxum fM- 
€teS^tm) " "■ " '- -•- " 

831 

M.,176 

Wasp*, paper fabricated by, A, 75; 
rose-shaped nest of, Bi,Jli. i verti- 



^^ i\ M.9l',ng.i robberies, M. 
; structure of the tongue in the. 



cal nest of, 83, fig. ; and bees, rare 
varasites of, T.?7; government. M. 
SM ; have no subOrdiMtioa of xanlu, 



807 ; wars of. ] 
Watch beet, M. 880 
Water grubs, forms of, T* 154 
Water larva, syringe for respiration la 

the, T. 181 ; curious mask of the, 163 
Water larvse. breathing organs in, T. 

156 : telescopic-tailed, 158 
WaterneCM.aeO, /l^. 
Water worm» (Nai«), T. 150; maybe 

mistaken for iarve, 150,^. 
Wax<vorking bees, A. 91 : abdomen, 

10*,JUr-; curtelu of, 114, ^.; ' 

^. ; co mmen ciDg ti» ftm g«U, 



aen, I 
110, I 



Wax, iiKpaxattai oi; A. M / MQNtkn 

of, 116 
Weather, whether ptedieted bj spidei^ 

M.17; importance of bibee-awamt- 

ing,880 
Weevil of tha apple-bud, T.8i8 
WeevO-galls, jTwB 
WeevU-gall of the hawthorn. A. 888 
Wheat, probable mistake re s pec Un c 

the destruction of, T. 881 i •-^ 



tion of a grain of, 8S0,JI|r. 
Wheat-fly dncribed by Sir. SblnrfT, T. 



^^850; transformatlona of, 100, Jl««^ 

' ' , \fj Kirby 



Whlrlwig, account of the, 1 



kable structvre 
8 

;ofthe,T.88I 
, structures^ 
ry comparative 
gonenitionsoC 



ees, M.aM 
seed spikes, \. 
T, 170 i woody 



|>es In the. T. 
i moihs, -veap- 
nechanlim oC 
M.IS 

"^ istmaakofttai^ 

' ;A.878:nesta, 

n fobrioating. 

-, . , .^..^ v.»i.>.^ ^.\ 878 ; interior 

Btructiue of, 275 ; artificial hive fior. 

^79, fig- ; proceedinp at ni^t-£iU, 

877 ; emigration of, M . 878 
Wood-fieedm, contrivance In the pime 

of,T.38a ^^ 

Wwker anu guard the fciMies, If .144 



Worker bee, A. 108. J^y. 



Working ants, imj 

848 
« Worm i'th« bud, 

egg, T. 8Q 



the, iraofd to its 



Xenot, T. «r. 

Telloit aats. winter nest of, A. BM ; oT 
a non-migratory dispodltlon, M. ITO 

FpaaosMHia etiomym^a, T. 907 ( Y. p«* 
delbt, A. 389 ; T. ifOS : M. 85 ; en- 
campment of. T. 806, JLf, 

Ftta«. toTfuitl^, U. 194 

ZoArus, T. 888; & giUmM, Sleph^T. 
^l,fig- «. 

ZMntUumM soutmaUu I4«cl^ T* m i 

848 

Zim|)(bi«eK-fl| ?) Of Aftic«, A.i44 
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